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THE LABILITY OF 
A TEST TO DETERMINE 

SYLVAN BLOOMFIELD, M.D., 
NEW 


It has long been appreciated that the main- 
tenance of the ocular tension within a relatively 
narrow physiologic range is a fundamental neces- 
sity for the optimal function of the eye. <A 
deviation of pressure below this norm is followed 


by morphologic changes in ocular structures that 


| of 


interfere grossly with optic performance. An 
eevation is attended with progressive pathologic 
alterations in ocular tissues associated with the 
syndrome complex of glaucoma. 

Basically, the pressure within the globe is de- 
termined by the opposing forces of the semirigid 
wall of the eve and the encompassed structures— 
solid, semisolid and liquid. It is apparent that 
while the scleral coat and formed contents of the 
eye normally remain relatively constant, the cir- 
culating intraocular fluids—aqueous, blood and 
perivascular lymph—are potentially subject to 
changes in volume that.establish them as basic 
determinants of intraocular pressure levels. Since 
the amount of lymph present in the eye is small, 
its effect on tension may be ignored in this dis- 
cussion. 

The volume of aqueous within the globe funda- 
mentally depends on the ratio of its speed of for- 
mation and outflow. The precise nature of these 
processes has been disputed, and no one of the 
many mechanisms that have been suggested, such 
as transudation, vitalistic secretion, dialyzation or 
electrodynamics, has proved completely accept- 
able. Recently there has been increasing concur- 
rence in ‘the opinion expressed by Friedenwald,’ 
that the formation and drainage of the aqueous 
probably i:volve many such complex physico- 
chemical processes in dynamic equilibrium. It is 
apparent, moreover, that in all theories concern- 
ing the origin of the aqueous the basic influence 
intraocular dynamics must 
recognized. 
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From the Ophthalmological Service of the Mount 
Sinai Hospital. 

Read at a meeting of the New York Academy of 
Medicine, Section on Ophthalmology, Dec. 18, 1944. 

1. Friedenwald, J., cited by Sugar, S. H.: Evidence 
lor Circulation of Aqueous and Its Relation to Glaucoma, 
\rch. Ophth. 28:315 (Aug.) 1942. 
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The volume of blood within the eye, as else- 
where in the body, is undoubtedly under the in- 
fluence of the autonomic nervous system and the 
interrelated endocrine glands. In addition, in- 
trinsic ocular reflexes may affect the uveal circu- 
lation through antidromic impulses along sensory 
and sympathetic nerves, possibly through the 
mediation of the uveal perivascular plexuses, the 
exact function of which is disputed.?, Chemically, 
vascular tone is affected not only by the circulat- 
ing hormones but by local tissue metabolites, 
typified by histamine.* When one considers the 
vascular capacity of the distensible cavernous 
tissue of the choroid, the potential role of these 
automatic agencies in determining ocular tension 
is more easily appreciated. Thus, Ridley * stated 
that whereas the normal human eye contains 211 
cu. mm. of blood, with complete loss of vascular 
tone, this capacity is increased by 350 cu. mm. 
The significance of such an augmented volume of 
blood is emphasized by the fact that an increase of 
only 150 cu. mm. of blood is sufficient to raise 
the normal ocular tension to 70 mm. of mercury. 

It is obvious, therefore, that the intraocular 
pressure at any time is dependent on a number of 
physiologic processes of various degrees of inde- 
pendence. It seems inescapable that their in- 
tegration and regulation is necessary to maintain 
the pressure of the globe within a rather narrow 
normal range. Cannon’ suggested the term 
homeostasis to designate those steady states 
which require complex, coordinated physiologic 
reactions for their maintenance. He® pointed 
out that in a system composed of unstable struc- 
tures and subject continuously to disturbance, 
constancy is in itself evidence that agencies are 
active or are ready to act to maintain this con- 








2. Duke-Elder, W. S.: Text-Book of Ophthalmology, 
St. Louis, C. V. Mosby Company, 1941, vol. 1, p. 417. 

3. Duke-Elder,? p. 420. 

4. Ridley, F., in Ridley, F., and 
Trends in Ophthalmology, London, 
Ltd., 1940, p. 361. 

5. Cannon, W. B., in Piersol, G. M.: Cyclopedia of 
Medicine, Surgery and Specialties, Philadelphia, F. A. 
Davis Company, 1939, vol. 7, p. 306. 

6. Cannon, W. B., in “A. Charles Richet,” Paris, 
1926, p. 91. 


Sorsby, A: Modern 
Butterworth & Co., 
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stancy. It seems reasonable to consider the main- 
tenance of intraocular pressure as a homeostatic 
system subject to automatic regulatory control for 
the preservation of the eye at a physiologic 
optimum. 

Elwyn * ably indicated the apparent inadequacy 
of local physical processes for the maintenance of 
intraocular pressure within a fixed normal range. 
He suggested that the normal pressure was a 
phylogenetically evolved optimum the main- 
tenance of which was regulated by some central 
autonomic agency similar to the mechanisms con- 
trolling such vegetative constants as body tem- 
perature and blood pressure. As a corollary to 
this concept, it was suggested that chronic simple 
glaucoma might be due to an aberration in such 
regulatory control that manifests itself in elevated 
intraocular pressure. The local morbid anatomic 
features classically identified with glaucoma are 
simply the consequences of this etiologically basic 
regulatory dysfunction. It is interesting in this 
connection to note Cannon’s* observation that 
while homeostatic levels are not themselves al- 
tered appreciably by advancing age, the effective- 
ness of the physiologic mechanisms that act to 
preserve stability is reduced. The tendency for 
essential glaucoma to occur almost exclusively in 
the older age groups similarly suggests a weak- 
ened regulatory control of intraocular pressure 
with increasing age, though the possible role in 
the pathogenesis of glaucoma of such local struc- 
tural changes incidental to aging as enlargement 
of the lens, sclerosis of the vessels and narrowing 
of the trabecular spaces also deserves consider- 
ation. 

If such a regulatory mechanism is active, the 
development of clinically appreciable ocular 
hypertension may well be preceded by a more or 
less gradually increasing instability of intraocular 
pressure. In other words, an abnormally in- 
creased lability of ocular tension should be mani- 
fest as the earliest evidence of deficient regulatory 
control and incipient glaucoma. Pisarello, INoll- 
ner, Hagen and others have pointed out the 
greater variations in the diurnal levels of ocular 
tension that occur in glaucoma, as compared with 
the normal curve first described by Maslenikow.” 
This spontaneous evidence of increased lability of 
the 
reliable signs of early chronic simple glaucoma. 

The idea of a test to indicate the increased 
lability of a homeostatic system as the earliest 


tension in the eve remains one of more 


7. Elwyn, H.: Pathogenesis of Chronic Simple 
Glaucoma: New Concept of Maintenance of Normal 
Intraocular Pressure, Arch. Ophth. 19:986 (June) 1938. 

&. Cannon, W. B., in Cowdry, E. V.: Problems of 
Aging, Baltimore, Williams & Wilkins Company, 1939, 
p. 624. 

9, Duke-Elder,? vol. 3, p. 3376. 
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sign of morbid dysfunction is not new. In cases 
of diabetes mellitus and of vascular hypertension, 
for example, evidence of an increased lability jn 
the regulation of levels of the blood sugar and the 
blood pressure, as indicated by the dextrose 
tolerance and the cold pressor test respectively, js 
considered a valuable indication of impending 
morbidity. The basic idea in such tests is to 
throw a sudden strain on the homeostatic system 
by means of a standardized stimulus and to record 
quantitatively the degree of deviation that occurs 
and the time necessary for the restoration of the 
physiologic norm. 

The value of such a test for detecting glaucoma 
in its incipiency is apparent, since the diagnosis 
is otherwise made largely through evidence of 
irreversible ocular damage, which might have 
been prevented with earlier therapy. Apprecia- 
tion of this fact is indicated by the large number 
of so-called provocative tests for glaucoma that 
have been described,'’ quantitatively testifying 
both to the need for earlier diagnosis of the dis- 
ease and to the general dissatisfaction, thus far, 
with the measures devised for that purpose. Most 
of these procedures have aimed at producing ab- 
normal elevations in the pressure of glaucomatous 
eyes by augmenting the intraglobal volume either 
by increasing the quantity of fluid entering the 
eye or by interfering with the drainage of blood 
or aqueous. To our knowledge, no such test has 


proved definitely diagnostic, since the elevations 


in intraocular pressure produced have been too 
small or too inconsistently elicited to be of value. 

To test effectually the stability of the pressure 
within the globe requires a stimulus which, when 
applied to the patient, results in an elevation in 
ocular tension that is appreciable and 1s con- 
sistently evoked. 
the global pressure is largely influenced by the 
volume of intraocular fluids, the production of a 
sudden increase in the latter should answer this 
purpose. Inasmuch as the formation of aqueous 
and the degree of engorgement of the uveal bed 
probably are both dependent on intraocular 
capillary pressure, an increase in the latter pro- 
duced by interference with the normal vascular 
circulation in the eve should augment appreciably 
the amount of fluid within the globe. An increase 
in inflow of blood and a diminution in drainage 
had been separately induced by many investi- 


Since, as previously indicated, 


gators in various ingenious ways but without the 
production of consistently satisfactory elevations 


of ocular pressure. It seemed of interest to us, 


therefore, to explore the possibility of producing 


10. (a) Duke-Elder,? vol. 3, p. 3389. (b) Gradle, 
H. S.: Am. J. Ophth. 14:936, 1931; (c) in Ridley, F., 
and Sorsby, A.: Modern Trends in Ophthalmology, 
London, Butterworth & Co., Ltd., 1940, p. 200. 
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consistent and appreciable elevations in ocular 

tension by augmenting the inflow and decreasing 

the outflow of the vascular supply to the eye 

simultaneously. 
CONTROL STUDIES 

In our preliminary control experiments, the subjects 
were patients of the ophthalmologic clinic and ward 
service of the Mount Sinai Hospital. The patient was 
placed comfortably supine on the examining table, and 
1 drop of 0.5 per cent tetracaine hydrochloride was in- 
stilled in each eye. A sphygmomanometer cuff was ap- 
plied to one arm and the patient permitted to rest quietly 
for a short time to insure basal levels of vascular and in- 
traocular pressures. An object for ocular fixation was 
selected directly above the patient’s head to secure a 
fixed position of the eyes for tonometric readings. Read- 
ings of the ocular tension were taken simultaneously 
with recordings of the blood pressure. This was done 
at two minute intervals, a few times, before any stimulus 
was applied to the patient to establish the normal levels. 
Immediately after the application of the stimulus, read- 
ings were taken every minute for three minutes, then 
every two minutes for twenty minutes and then every 
five minutes for about a half-hour thereafter. Curves 
were drawn to record the exact variations in ocular and 
vascular pressures that occurred during the period of 
the experiment, before and after the application of the 
various stimuli that were tested. In this way, the degree 
of elevations in pressure produced and the time required 
for the restitution of the original physiologic levels 
could be quantitatively appreciated and an impression 
obtained of the lability of ocular tension and its relation 
to incidental variations in arterial pressure. Such curves 
are illustrated in figures 1, 2 and 3. 

Although this procedure may seem formidable, it is 
in practice rather simple and quite safe. In over 180 
eyes so tested, the only complaint was that of slight 
corneal abrasions, which occurred in 4 instances and 
which healed completely within twenty-four hours with 
a simple pressure dressing. More frequent abrasions 
were avoided by the careful observation of certain simple 
precautions that were evolved in the course of the 
investigation. The amount of tetracaine hydrochloride 
instilled into the eye was held at a minimum, i. e., about 
1 drop of a 0.5 per cent solution every twenty minutes, 
since excessive use of the anesthetic seemed to cause 
a slight edema of the corneal epithelium that increased 
its susceptibility to abrasion. The patient was instructed 
to gaze fixedly at the chosen point of observation and 
carefully to avoid ocular movement during the appli- 
cation of the tonometer. Between recordings, blinking 
Was permitted and was encouraged to avoid excessive 
drying of the conjunctiva and cornea. As far as possible, 
readings were made with a single application of the 
tonometer to the eye, in the proper axis to avoid manipu- 
lation on the cornea. A quick second reading was occa- 
sionally taken to check an uncertain result. During the 
experiment the integrity of the corneal surface was con- 
stantly observed by means of the reflected image of a 
light source, and fluorescein was occasionally instilled 
if a defect was suspected. At the first sign of an erosion 
lurther experimentation on that eye was stopped. 


While any experimental method that utilizes 
tonometric results is subject to the inaccuracies 
of that instrument, with proper technic readings 
80 obtained are well within the margin of error 
of most clinical methods." 


——_ 


11. Duke-Elder,2 vol. 1, p. 500. 


Furthermore, by 
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using as large a series of cases as possible for 
statistical evaluation, minor instrumental inac- 
curacies are rendered less significant. This con- 
sideration is necessary since tonometry is the only 
method available clinically for the measurement 
of variations in intraocular pressure. Schoen- 
berg *? pointed out several considerations in the 
proper use of the instrument that were followed 
in our experiments. With practice it was found 
that a single application of the tonometer gave a 
result that was usually reproducible to one half of 
a division on the Schigtz scale in a repeated 
reading. 


Since the repeated application to the eye of a 
weighted instrument, such as the tonometer, in- 
duces a gradual decrease of intraocular pressure 
due to the massaging effect so induced,** a series 
of control experiments were carried out in which 
tension curves were drawn by the method de- 
scribed, without the application of any test 
stimulus to the patient. Thirty-two eyes in 20 
patients were so treated. The series consisted of 
13 normal eyes, 3 aphakic eyes, 1 eye with sec- 
ondary glaucoma, 2 eyes with chronic simple 
glaucoma not operated on, 8 eyes that had under- 
gone various filtering operations for primary 
glaucoma and 5 eyes with various types of cata- 
ract. Abnormally high ocular tensions were pre- 
sent in the eye with secondary glaucoma and in 3 
eyes with chronic simple glaucoma, 2 of which 
were under postoperative observation while the 
other was untreated. No appreciable difference 
in the lowering effect on tension of repeated appli- 
cations of the tonometer was noted with these 
various conditions except that in eyes with origi- 
nally lower pressures the decline tended to occur 
sooner and to somewhat greater degree than in 
globes with higher pressures. Thus, while the 
average amount of decrease in tension for the 
entire series was slightly less than 2 mm. of 
mercury Schigtz, that in 8 eyes with an initial 
tonometric reading of less than 14 mm. was 3 mm. 
of mercury. These decreases in pressure were 
gradually progressive, irregular and usually first 
apparent after eight applications of the tonometer, 
although the interval varied with different eyes. 
In only 3 eyes was the depression greater than 
3 mm. of mercury, namely, 4 mm. in 2 eyes and 
5 mm. in a third eye. All these results apply to 
the tonometer weighted with the 5.5 mg. block, 
since this is the one most frequently employed. 
In 8 eyes measured with the tonometer weighted 
with the 7.5 mg. block, the average decline in 
pressure was slightly over 3 mm. of mercury, and 
this began usually, although variably, after the 


12. Schoenberg, M. J.: Am. J. Ophth. 27:70, 1944. 
13. Duke-Elder,? vol. 1, p. 499. 
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fourth application of the tonometer. In 1 eye 
measured with this weight there occurred a grad- 
ual drop in pressure of 4 mm. of mercury, and in 
2 others, a gradual decrease of 5 mm. When the 
original intraocular pressure was abnormally 
high, as occurred in the 4 eyes mentioned, the 
average absolute decrease in tension was the 
same as that which occurred in the normal pres- 
sure group, but the proportional diminution was 
accordingly much smaller. It must be noted that 
these results were obtained with a careful tech- 
nic of single applications of the tonometer, with 
readings taken as quickly as possible and with 
minimal manipulation. No appreciable change 
in systemic blood pressure was noted during 
these tests. In view of this rather consistent, 
gradual and relatively slight depressing effect of 
repeated tonometric tests, it was felt that the 
massaging effect did not significantly affect the 
validity of our plan of investigation. 

Several methods for inducing an increased flow 
of blood into the eye were considered. The use 
of amyl nitrite to induce vasodilation of ocular 
arterioles was thought inadvisable because of its 
incidental effects and the difficulty of its adminis- 
tration in uniform dosage. The direct influence 
of sudden elevations of arterial pressure on intra- 
ocular pressure has been clinically observed re- 
peatedly '* and can be demonstrated experimen- 
tally in animals by simultaneous recordings of 
variations in systemic blood pressure and ocular 
tension.'* Sudden increases in global tension 
immediately consequent to rises in arterial pres- 
sure speak for elevated intraocular capillary pres- 
sure due to augmented vascular inflow. It may 
therefore be inferred that, subject to modification 
by autonomic nervous and hormonal influencés 
and local physicochemical processes, the blood 
flow to the eye, as to other structures, is directly 
influenced by the arterial blood pressure. The 
effect on ocular tension of sudden increases in 
systemic pressure is recordable because the com- 
pensating actions of those agencies that regulate 
vascular tone do not immediately neutralize the 
effects of heightened pressure. Methods to in- 
crease the blood flow to the eve by transient in- 
creases in systemic blood pressure were therefore 
explored. 

Although the blood pressure can be elevated 

many drugs, such pituitary extract, 
epinephrine and various other sympathomimetics, 
these were not employed because of such inci- 
dental pharmacologic effects as local vasocon- 


by as 


14. Cordes, F. C.: 
Diagnosis and 
(May) 1937. 

15. Duke-Elder,? vol. 1, p. 512. 
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striction, which might have interfered with the 
physiologic responses to increased intraocular 
pressure which we wished to study. Elevations 
in blood pressure that might be produced by 
exercise, such as repeated elevation of the legs, 
or by pain induced with the prick of a needle | 
were found to be too inconsistent to be of value 

for our purpose. | 


In 1933, Hines and Brown ** described the 
so-called cold pressor test, whereby sudden 
transient elevations in blood pressure were pro- 
duced, the degree apparently being dependent on ‘ 
the lability of the vascular regulatory processes, 
These investigators stated the belief that the vaso- 
pressor reaction was probably of neurogenic 
origin and that its speed and the fact that it 
occurred in adrenalectomized dogs indicated that 
the production of epinephrine was not concerned 
in the response evoked. In tests performed on 
over 500 patients of all types, elevations in blood 
pressure occurred in 99 per cent of the subjects, 
with mean elevations in normal persons of 11.4 
mm. of mercury in systolic pressure and 10.6 mm. 
of mercury in diastolic pressure. In_ patients 
with severe hypertension these increases were 


47.2 and 34.3 mm. respectively. Intermediate 
groups demonstrated  labilities of pressure 
between these two extremes. Peak eleva- 


tions occurred between one-half to one minute 
after the cold application, and the pressure 
usually returned to the original level in about two 
minutes. In no instance was any seriously ad- 
verse side effect noted. 


It seemed to us that this method of inducing 
sudden increases in blood pressure might be 
used to augment transiently the blood flow to 
the eye, and so to increase ocular tension. The 
technic employed for the cold pressor test was 
similar to that described by its originators.” 
With the patient prepared, and with blood pres- 
sure and tonometric readings taken as described, 
one of the subject’s hands was immersed over 
the wrist in water at a temperature of 4 C. for 
one minute. The blood pressure and the ocular 
tension were measured after one minute and then 
at the intervals previously outlined. Since the 
vasopressor effect of cold is transient, readings 
were necessarily quick and prompt. — For 
expediency, blood pressure recordings were 
usually made immediately after, and not exactly 
simultaneously with, the measurement of intra- 
ocular pressure, and so the correlation between 
the two, as observed, was not exact. 

It was not our purpose to study intensively 
the effect of the cold pressor test on systemic 


16. Hines, E. A., Jr., and Brown, G. E.: (a) Ann. 
Int. Med. 7:209, 1933; (b) Am. Heart J. 11:1, 1936. 
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blood pressure and ocular tension; rather, we 
wished to explore its acceptability as a means 
of increasing the ocular blood volume and so of 
influencing the pressure within the globe. For 
the purpose of our investigation, it was necessary 
to determine whether or not the effect of the 
cold pressor test on arterial pressure was con- 
sistent and comparable in patients with and 
without glaucoma. It was also necessary to 
know whether an increase in blood supply to the 


‘eye so induced, and reflected in changes in 


intraocular pressure, was affected by such indi- 
vidually variable factors as systemic hypertension 
and the associated instability of regulation of 
arterial pressure. 

Of 32 patients without glaucoma, appreciable 
increases in blood pressure in response to the 
cold pressor test were recorded in 30, with an 
average rise of 21 mm. of mercury in systolic 
pressure and of 11 mm. of mercury in diastolic 
pressure. The range of increases was from & 
to 60 mm. in systolic pressure and from 2 to 30 
mm. in diastolic pressure. According to the 
standard suggested by Fishberg,’? 5 of these pa- 
tients might be considered hypertensive, and in 
this smal! group, all of whom showed an eleva- 
tion in blood pressure, the average increase was 
32 mm. systolic and 13 mm. diastolic. The 
greater lability of blood pressure in these patients 
is in accordance with the observations of Hines 
and Brown.'** 

Of 24 patients with chronic simple glaucoma, 
an increase in blood pressure in response to this 
test was recorded in 22, with an average rise of 
22 mm. of mercury in systolic pressure and of 
11 mm. of mercury in diastolic pressure. The 
range of increases in systolic pressure was from 
2 to 60 mm. and in diastolic pressure from 2 
to26 mm. of mercury. Of these 24 glaucomatous 
patients, there were 8 with clinical vascular 
hypertension. In these 8 patients there was 
again noted a more conspicuous elevation of svs- 
tolic and diastolic pressure in the cold pressor 
test than occurred in the glaucomatous patients 
with normal blood pressures, an observation 
similar to that made concerning the hypertensive 
patients of the control series. 

While the number of patients so tested is too 
small for definitive conclusions to be drawn, it is 
striking that the sudden transient elevations in 
arterial pressure induced with the test occurred 
With some consistency, were of appreciable mag- 
nitude and were essentially similar in normal and 
in glaucomatous patients. 





17. Fishberg, A. M.: Hypertension and Nephritis, 
ed. 4, Philadelphia, Lea & Febiger, 1939, p. 213. 
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The simultaneous effect of the cold pressor 
test on blood pressure and on ocular tension 
was observed in 28 eyes of 17 patients without 
glaucoma and in 10 eyes of 7 patients with proved 
chronic simple glaucoma. The latter group at 
the time of this examination were receiving no 
medication and did not have an ocular tension of 
over 30 mm. of mercury Schigtz. It was con- 
sidered desirable, for purposes of comparison, to 
consider only those eves with glaucoma in which 
tension was within normal limits at the time of 
examination, though abnormal levels had at pre- 
vious times been recorded in every case. This 
was advisable since with elevated tensions the 
decreased elasticity of the sclera due to stretching 
tends to cause much greater increases in intra- 
ocular pressure per volumetric increase in global 
content than occur at normal pressure levels. 

It was found that an elevation in ocular ten- 
sion during the cold pressor test occurred fairly 
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Fig. 1—Typical curves of variations in blood pressure 
and ocular tension resulting from application of the 
cold pressor test to a patient without glaucoma. 


consistently but was so small that it often fell 
below the limits of accuracy of our measuring 
instrument. Thus, of the 28 normal control eyes, 
2+ showed an increase in global pressure ranging 
from 1 to 4 mm. of mercury Schigtz, with a 
mean elevation of 2mm. Figure 1 illustrates the 
typical response in tension of a normal eye to 
the cold pressor test, with simultaneous recording 
of changes in vascular pressure. Of the 10 
glaucomatous eyes with tensions at normal levels, 
Y showed increases in pressure, ranging from 1 
to + mm. of mercury, with an average rise of 2 
mm. All tension curves returned to approxi- 
mately the original levels after two minutes, as 
did the response in blood pressure. 

These values are too small to permit any in- 
ferences to be drawn in a quantitative comparison 
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ot the two groups. However, the one noteworthy 
fact disclosed in all these 38 eyes was that the rise 
in ocular tension was not at all proportional to 
the elevation in arterial pressure which was ob- 
served simultaneously. In other words, the 
systemic vascular response, which apparently oc- 
curred similarly in glaucomatous and in non- 
glaucomatous patients but which varied in degree 
in the individual patient, seemed to have a rela- 
tively constant effect on the blood flow to the eve 
and on the ocular tension, which was not appreci- 
ably influenced by the individual lability of the 
blood pressure control, within the limits of our 
instrumental accuracy. 

With the requirement for a means to induce 
an augmented blood flow to the eve through the 
elevation of arterial pressure apparently satisfied 
by the cold pressor test, a method for interfering 
with the drainage of fluid from the eye was 
sought. Though the precise mode of drainage 
of aqueous from the globe is still disputed, its ulti- 
mate passage, together with the blood from the 
interior of the eye into the intracranial and facial 
venous systems, is unquestioned. Venous drain- 
age is continued principally through the internal 
and external jugular veins, with a relatively small 
channel existing via the suboccipital plexus into 
the vertebral and deep cervical veins.'* A mod- 
erate pressure of 40 to 50 mm. of mercury applied 
around the neck was shown by Schoenberg '’ to 
interfere with the patency of the jugular veins and 
This 
degree of compression, while apparently adequate 
to occlude the large veins of the neck,°° could not, 
of course, interfere with arterial blood flow be- 
cause of the much higher pressure present in the 
arteries. 

Wessely,? in 1906, and Schulze, in 1901,”! 
wrote of the rise in intraocular pressure that 
followed compression of the neck. Thiel *! noted 
the elevating effect on ocular tension of ve- 


thus to embarrass ocular venous drainage. 


nous engorgement induced by lowering the 
head for a period. He also resorted to the 


heroic expedient of constricting the jugular veins 
by cervical pressure for one to two and a half 
hours and produced a degree of ocular hyper- 
tension which only in glaucomatous eyes per- 
sisted through the period of cervical compression. 
This, he surmised, indicated a deficiency in 
regulation of pressure in such eyes. Schoenberg ?” 

18. Gray, H.: Anatomy, edited by T. P. Pick, ed. 13, 
Philadelphia, Lea Bros. & Co., 1893, p. 653. 

19. Schoenberg, M. J.: Remarks on Artificial 
duction ot Ocular Hypertension by Compression 
Jugular Veins, Arch. Ophth. 1:681 (June) 1929. 

20. Starling, E. H.: Principles of Human Physiology, 
ed. 4, Philadelphia, Lea & Febiger, 1926, p. 808. 

21. Cited by Schoenberg.!9 
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suggested that measurable cervical compression 
could be secured by applying a sphygmomanom- 
eter cuff to the neck and showed that the intra- 
ocular pressure rose during the inflation of the 
cuff. The diagnostic implications of this pro- 
cedure were recognized, but in the results pub- 
lished no consistent differentiation between glau- 
comatous and nonglaucomatous eyes on the basis 
of the reaction to venous obstruction was ap- 
parent. 


The interference with ocular venous drainage 
provided by lowering the head seemed too variable 
a means of raising intraocular tension, and the 
recording of its effect with the tonometer, in that 
position, was most inconvenient. On the other 
hand, the easy applicability and simple standardi- 
zation possible with cervical compressiom recom- 
mended the latter procedure for our purpose. To 
study its possibilities, another control series of 
patients were tested with the following technic: 

A sphygmomanometer cuff was applied with com- 
fortable laxness about the patient’s neck, and another 
cuff was applied to his arm. The procedure was ex- 
plained to the patient to allay his anxiety, and he was 
permitted to lie quietly supine to assure basal levels of 
blood pressure and ocular tension. When the pressures 
had apparently reached equilibrium, the stimulus was 
applied by inflating the cuff about the patient’s neck to 
40 to 50 mm. of mercury, as recorded on the sphygmo- 
manometer, and maintaining this pressure until after the 
tonometric reading had been taken. This was done 
exactly after one minute of cervical compression, simul- 
taneously with a recording of arterial pressure. Read- 
ings were then continued after release of the cervical 
compression, with the patient at rest, at the intervals 
described. Such transient cervical compression was 
safely tolerated by all patients tested, without excessive 
discomfort. 

Forty-seven eyes were so studied. ‘Twenty- 
nine of these were in 17 patients without glau- 
coma. This number included 12 eyes with cata- 
ract, 3 with aphakia and 14 without apparent 
abnormality. No difference in response of these 
various groups was noted. Measurable increases 
in ocular tension occurred in 21 of these 29 eyes, 
but in 16 they were 3 mm. or less of mercury 
Shigtz so that their magnitude frequently fell be- 
low our limit of accurate measurability. The 
range of elevations varied from 1 to 7 mm. of 
mercury, with an average rise of 3.2 mm. In 
these, as in all other eyes so tested, the tension 
returned to the original base line or slightly below 
within one minute of the release of cervical com- 
pression. Figure 2 contains a typical curve ol 
response of the intraocular pressure to cervical 
compression, with simultaneous recording ol 
variations in blood pressure. 

Of these 17 patients without essential glau- 
coma, 9 showed a measurable increase in arterial 
pressure during jugular compression, ranging 





from < 
6 mm 


(af 9a 


tions 
was a 
rence 
the de 
test. 
patier 
was | 
with < 
systet 
elevat 
be cc 
influe 
respo 
press 

Ni 
imp! 





Fi 
and 
mm, 
insta 


cati 
tens 
stuc 


nec 
muir 
Alt 
hig 
oce 
the 
cor 
the 
ove 
ser 
dia 


-4 ———_ _—— 


the 








‘ion 
ym- 
tra- 
the 
rO- 
ub- 
au- 
ASIS 
ap- 


age 
ible 
the 
hat 
her 
rdi- 
m- 
To 
- of 


om- 
ther 


was 
S ot 
ares 
was 
ra to 
mo- 

the 
lone 
nul- 
pad- 
‘ical 
vals 
was 
sive 


ity- 
au- 
ita- 
ent 
ese 
ses 
eS, 
ary 
be- 
Phe 

of 

In 
ion 
ow 
m- 

ot 
ical 

of 


au- 
rial 


ing 


| 
| 


| 
| 
| 





BLOOMFIELD-LAMBERT—LABILITY 


jom 4 to 16 mm. of mercury systolic and 2 to 
6mm. of mercury diastolic, with average rises 


of 9 and + mm. respectively. While these eleva- 


tions were not high, it was noticeable that there 
was a qualitative correlation between the occur- 
rence of elevation of systemic blood pressure and 
the degree of rise of ocular tension during this 
test. Thus, the average rise in ocular tension in 
patients with no elevation in arterial pressure 
was 1.7 mm. of mercury Schigtz, as compared 
with an average rise of 3.4 mm. in patients whose 
systemic blood pressure showed a coincidental 
elevation. These differences are too small to 
be conclusive, but they are suggestive of the 
influence of variations in arterial pressure on 
responses of global pressure to cervical com- 
pression. 

Nine eyes, in 6 patients with proved chronic 
imple glaucoma who, though under no medi- 
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Fig. 2.—Typical curves of variations in blood pressure 
and ocular tensoin when cervical compression of 40 
mm. of mercury was applied for one minute. In this 
instance no appreciable rise in blood pressure occurred. 


cation at the time of the experiment, had ocular 
tension of less than 30 mm. of mercury, were 


' studied for purposes of comparison. Elevations 


-4 - —————E 


in ocular tension followed compression of the 
neck in 8 of these eyes, ranging from 2 to 19 
mm, of mercury, with an average rise of 7.3 mm. 
Although this would seem to be significantly 
higher than the rise in global pressure that 
occurred in nonglaucomatous eyes, in this series 
there were several eyes with established glau- 
coma in which the rise in tension was below 
the average for the normal group, and a marked 
overlapping of the range of elevation in the two 
series of eyes generally precluded the drawing of 
diagnostic inferences. These results are similar 
to those published by Schoenberg.'® 

In this glaucomatous group, it was again noted 
that in 4 of the 6 patients an appreciable rise of 
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arterial tension occurred during the test, aver- 
aging 13 mm. of mercury systolic and 6 mm. of 
mercury diastolic. Although no quantitative rela- 
tion between the rise in ocular tension and the 
rise in blood pressure could be established, it 
was obvious that in the 4+ patients with elevated 
vascular tension the rise in intraocular pressure 
was much higher, i. e., an average of 8 mm. of 
mercury, as compared with an average rise of 
1.2 mm. of mercury in the 2 patients with glau- 
coma in whom no elevation 4n arterial pressure 
occurred during the test. 

A third group of 9 eyes with chronic simple 
glaucoma, in 6 patients whose ocular tension 
without medication was over 30 mm. of mercury, 
were tested with cervical compression. Here it 
was found that elevations in tension occurred 
ranging from 2 to 25 mm. of mercury, with an 
average rise of 12 mm. Here, again, however, 
a marked overlap of the range of elevations with 
that of the normal group was present, and once 
more the qualitatively greater rise in tension 
was noted when elevation of arterial pressure 
occurred. 


It seems apparent that while some difference 
in the response of glaucomatous and that of nor- 
mal eyes to simple jugular compression exists, 
no diagnostic value can be attached to the test 
in individual cases. However, it seems that one 
factor contributory to variability in intraocular 
pressure was ignored in these early tests based 
on cervical constriction, namely, the coincidental 
psychic effect on systemic blood pressure. It is 
obvious that even in moderately apprehensive 
patients an increase in blood pressure might 
take place during such a procedure which would 
augment the effect of the cervical compression 
on ocular tension beyond that which would occur 
in a more phlegmatic subject with unaltered 
arterial tension. One may suppose that while the 
outflow of blood from the eye is impeded with 
some uniformity by the test, the inflow is not 
only uncontrolled but excited to individually 
varying degrees. These inferences are supported 
by the variations in arterial pressure that occurred 
during our tests and by the correlations found 
to exist between such rises in vascular pressure 
and the degree of response in ocular tension 
simultaneously noted. It seemed to us, therefore, 
that by increasing arterial pressure with some 
consistency and so augmenting the inflow of blood 
in each case simultaneously with the constriction 
of jugular vessels, a more comparable elevation 
in ocular tension would result in all instances. 
It was thought that this concurrent effect might 
be secured with some constancy by the simul- 
taneous application of the cold pressor and the 
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jugular compression test, and a simple method 
of combining the two was devised. 

METHOD FOR TESTING LABILITY OF 
OCULAR TENSION 


The patient lies supine and is asked to look 
at an object directly over his head to insure a 
fixed vertical position of the eyes for tonometric 
recording. A sphygmomanometer cuff is placed 
loosely about his neck. After a short period of 
rest, two or three tonometric readings are taken 
at brief intervals to establish the base line of 
ocular tension for that patient. One of his hands 
is then immersed over the wrist in ice water 
(4 C.). Simultaneously the cervical cuff is in- 
flated to a pressure of 40 to 50 mm. of mercury, 
as recorded on the attached manometer, and is 
maintained at that level during the period of the 
test. The ocular tension is measured quickly and 
promptly after one minute, and the ice water is 
then removed and the cuff deflated. 
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Fig. 3.—Typical curves of variations in blood pressure 
and ocular tension when the combined cold pressor 
test and cervical compression were applied for one minute. 


Early in our investigation the measurements 
were taken as previously described over a long 
period. A typical curve of response in tension to 
the combined stimuli is illustrated in figure 3. 
However, we found consistently that in all eyes 
elevations in tension so induced returned to the 
level of the original pressure within two minutes 
after the stimuli were removed, so that no 
measurable difference could be shown to exist 
between different eyes in the time required for 
the reestablishment of the original pressure level. 
Accordingly the basal ocular tension before 
application of the stimulus and the tonometric 
reading immediately thereafter were considered 
sufficient data for the clinical interpretation of 
the test. 

Furthermore, in a series of 17 normal patients, 
measurements of blood pressure were taken simul- 
taneously with the recording of ocular tension 
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during the performance of this test. All showed 
an elevation of systolic and diastolic pressure 
similar to that produced by the cold pressor test 
alone, as previously studied, and once more it 
was observed that the tension reaction in the 
eye was not proportional to the vasopressor re- 
sponse shown by the change in arterial pressure. 
It was therefore felt that in the clinical per- 
formance of the test a control record of varia- 
tion in blood pressure was unnecessary. 


A total of 96 eyes in 56 patients were first 
studied. The average age of the patients without 
glaucoma was about 48 years, and all but 
8 of the subjects were more than 35 years old; 
this selection was made to insure an age level 
comparable with that of the group with chronic 
simple glaucoma. Seventy-seven nonglaucoma- 
tous eyes were studied, including many with 
various degrees of cataract development, some 
with postoperative aphakia and a majority with 
no apparent ocular abnormality. There was no 
consistent difference in response of any of these 
subgroups of the nonglaucomatous eyes. 


Of these 77 eyes, 75 exhibited an increase of 
ocular tension with this combined stimulus, while 
2 showed no change. In 71 eyes the increase 
ranged from 1 to 9 mm. of mercury Schi¢tz; 
and in a single eye in 2 patients and in both 
eves of another patient the elevations were 12, 
10, 17 and 11 mm. of mercury respectively. It is 
regrettable that the opportunity was not afforded 
to study these 3 patients more extensively in 
order to check on the nonglaucomatous evalua- 
tion of their condition, but it may be noteworthy 
that 3 of these eyes presented an intumescent 
cataract and a shallow anterior chamber. An 
attempt will be made to obtain a follow-up 
study of these patients to determine the possible 
presence of a glaucomatous diathesis. The aver- 
age rise in tension in all the nonglaucomatous 
eyes tested was 5 mm. of mercury. 

Nineteen eyes in 14 patients with chronic 
simple glaucoma all of which had at some time 
shown increased tension and for which the diag- 
nosis was unquestioned were chosen for compara- 
tive study. None of these eyes had undergone 
operation of any type, and at the time of our 
study they had not been exposed to medical 
therapy for at least twenty-four hours. These 
restrictions were thought advisable to avoid any 
conflicting reactions that might be induced by 
operative intervention or pharmacologic effects. 
For purposes of comparison with the normal 
group, 7 eyes with glaucoma simplex in which 
the tensions at the time of our study were all 
below 26 mm. of mercury Schigtz were first 
tested. The elevation in ocular tension produced 
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in this group ranged from 9 mm. of mercury, in 
1 eye, to 19 mm. of mercury, with an average 
rise of 13.5 mm. In the other group, of 12 eyes 
in 8 patients with chronic simple glaucoma, in 
which the ocular tension at the time of the test 
was 30 nm. of mercury or over and ranged up 
to 48 mm. of mercury, the variation in elevation 
of global pressure was from 8 to 30 mm. of mer- 
cury, including a single instance of ocular tension 
of 8 mm. and another of 9 mm. of mercury. 
The average rise of tension in this group was 
148 mm..of mercury. The actual changes in 
tension that occurred in all eyes tested are 
graphically recorded and grouped in figure 4. 

It is thus indicated that the procedure described 
is capable of inducing an easily appreciated, 
transient rise in ocular tension with some con- 
sistency. Our results in the series of tests made 
thus far suggest that there is a difference in 
the degree of elevation which occurs in non- 
glaucomatous eyes and that which occurs in eyes 
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Fig. 4—Graphic representation of elevations of tension 
and ceilings of pressure attained in response to simul- 
taneous application of the cold pressor test and cervical 
compression in eyes without known glaucoma, in normal 
eyes of patients with unilateral chronic simple glaucoma 
and in eyes with chronic simple glaucoma which had 
received no medical or surgical treatment. 


with chronic simple glaucoma, an arbitrary figure 
of 9 mm. of mercury approximately indicating 
the maximal rise occurring in normal eyes. An 
elevation above this figure may be considered at 
least suggestive of morbidity. 

In examining the results of these experiments, 
another interesting observation was made. In 
addition to noting the degree of elevation in 
ocular tension that occurred, the absolute height 
to which the pressure in each eye rose was 
recorded. In conformance with the terminology 
applied by Hines and Brown ?® to variations in 
arterial pressure, such elevated levels of ocular 
tension might be referred to as the ceiling of 
pressure reached in each case. 

As shown in figure 4, of the 77 nonglaucoma- 
tous eyes studied, this ceiling was over 30 mm. 
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of mercury in only 1, that in which the highest 
elevation of 17 mm. of mercury was recorded, 
and a level of 34 mm. of mercury resulted. 
Ceilings for the remaining 76 eyes ranged from 15 
to 30 mm. of mercury, the latter level being 
reached in only 1 eye. The average height of the 
pressure ceilings reached in this control group 
was 20.3 mm. of mercury. 

In the 7 eyes with chronic simple glaucoma 
but with initial tensions within the normal range, 
comparable to those of the nonglaucomatous 
eyes, the ceilings at the end of the tests ranged 
from 30 mm. of mercury, in 1 instance, to 43 


‘mm. of mercury, with the average height in 


intraocular pressure elevated to 35.4 mm. of 
mercury. In the 12 eyes with chronic simple 
glaucoma in which the initial pressures had been 
over 30 mm. of mercury, the ceiling levels 
reached were, of course, in a much higher range, 
namely, 48 to 74 mm. of mercury. 

If one accepts 30 mm. of mercury as an upper 
limit for the normal pressure within the eye, 
as measured with the Schigtz tonometer,?? it is 
apparent that in only 1 of 77 nonglaucomatous 
eyes so tested did the ceiling of ocular tension 
rise above this level. On the other hand, in every 
eye with chronic simple glaucoma thus examined 
this figure was either reached or exceeded. These 
facts are illustrated graphically in figure 4. 

While there is a fairly consistent correlation 
between the degree of elevation of tension and 
the height of the ceiling reached, this is not 
constant. Three eyes without definite glaucoma 
were noted in which, in spite of an abnormal de- 
gree of elevation of pressure with this test, the 
level of tension reached, though moderately high, 
was still within normal limits. Conversely, there 
were 3 eyes with compensated glaucoma in which, 
because of an initial relatively high level of ten- 
sion, a maximally normal degree of elevation 
occurred that sufficed to raise the ceiling to ab- 
normal heights. It seems therefore that while 
the higher degrees of elevation would tend to raise 
the level of intraocular pressure during the test 
to abnormal heights, in the unusual cases in 
which the original pressures were sufficiently low, 
this did not occur. Though the increased lability 
of tension in such cases, indicated by abnormal 
rises in pressure, may be considered a constant 
threat of morbidity, its potentially noxious effect 
may be neutralized by the physiologic low ten- 
sion level, and such eyes, accordingly, showed no 
glaucomatous stigmas. When, however, the 
original pressure was apparently geared to a 
higher level, even an only slightly high lability of 
tension, expressed by an elevation of moderate 


22. Duke-Elder,? vol. 1, p. 501. 
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degree, was sufficient to raise the ceiling to 
abnormal amounts. Such eyes, in our series, 
showed clinical evidence of glaucoma. It is sug- 
gested, therefore, that while demonstrably abnor- 
mal lability of tension might be considered con- 
tributory to morbidity, an abnormally high ceiling 
of tension is even greater evidence of a tendency 
toward intraocular hypertension. Furthermore, 
while the value of the rise of tension demonstrated 
by this test depends on the recording of a truly 
basal level initially, the validity of the ceiling 
pressure noted is independent of the actual 
physiologic level. 

It should be noted that, just as Hines and 
srown **” demonstrated the approximate con- 
sistency of the responses to the cold pressor test 
in any individual subject, the elevation in ocular 
tension induced by this test remained qualitatively 
the same with repeated experiments on the same 
eve. When the test was repeated on 15 eves 
in normal subjects and on 15 eves of persons 
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Fig. 5.—Curves showing variations in blood pressure 
and ocular tension during application of the cold pressor 
test and cervical compression separately and then simul- 
taneously to a patient without glaucoma. 


with chronic simple glaucoma, though differences 
in degree of elevation of tension up to 5 mm. of 
mercury were noted, in no instance was the vari- 
ation great enough to change the result from 
normal to abnormal or vice versa. The most 
significant change occurred in an eye with glau- 
coma in which on repetition the elevation of ten- 
sion was 7 mm. of mercury, as compared with a 
previous 11 mm. and the ceiling of pressure 
changed to 29 mm. of mercury from the earlier 
34 mm. The interpretation here necessarily was 
altered from that of definite to that of suggestive 
abnormality in the regulation of ocular tension. 

More than 50 eyes were tested with the 
separate application, at sufficient intervals, of the 
cold pressor test and of cervical compression and 
then with the two procedures simultaneously. A 
typical curve of variations in ocular tension and 
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blood pressure so produced is shown in figure 5, 
Our purpose was to investigate the individual 
contribution of each stimulus to the combined 
effect on ocular tension. No constant relation- 
ship was discernible between the elevating effect 
on global pressure of either individual stimulus 
and the response to the combination of the two, 
It was apparent, moreover, that the combined 
effect on tension was not a simple quantitative 
summation of the responses of the individual 
stimuli. It was further noted that when both 
eyes in 1 patient without glaucoma were tested, 
the response of ocular tension to the ‘stimuli 
applied individually and in combination was 
qualitatively, but not quantitatively, similar in the 
two eyes. In patients with bilateral or unilateral 
glaucoma, the elevations in tension produced in 
the two eves by these stimuli seemed unrelated to 
each other. 


COMMENT 


Although the number of cases here studied is 
not large, from the data thus derived certain 
interesting impressions emerge. The simul- 
taneous application to a patient of the cold pres- 
sor test and jugular compression fairly consist- 
ently results in a measurable increase in ocular 
tension. The amount of elevation that occurs in 
response to this easily standardized combined 
stimulus may be regarded at least as a qualitative 
expression of the lability of intraocular pressure 
and is appreciably greater in some eyes than in 
others. In the small series of cases we studied, 
the eyes in which lability of tension seemed 
highest almost uniformly were afflicted with 
chronic simple glaucoma, a finding conforming to 
the concept previously discussed, that the disease 
may be considered due to an aberration in the 
homeostasis of intraocular pressure. However, 
since the precise disturbance underlying essential 
glaucoma is disputed, it is permissible only to 
say that abnormal lability of tension as demon- 
strated by this test seems to be present in chronic 
simple glaucoma and, when found in an eye, may 
be associated with that disease. We have not 
yet had the opportunity to study the reaction to 
this test of a sufficient number of eyes with 
secondary glaucoma to be able to demonstrate 
satisfactorily a differentiating reaction in such 
eyes. We are also studying the response to this 
test of eyes subject to acute congestive glaucoma. 

The precise mechanism whereby the rise in in- 
traocular pressure occurs in response to this 
combination of stimuli is uncertain. It seems 
probable that a sudden engorgement of intra- 
ocular tissues is produced. In accordance with 
the mechanism suggested by Gradle 1° to explain 
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the rise in tension occurring in many so-called 
provocative tests, it might be assumed that a 
swelling of the iris root results that might occlude 
the angle of the anterior chamber. He stated 
the belief that this might embarrass drainage of 
intraocular fluids sufficiently to increase intra- 
ocular pressure to a degree depending on the 
width of the angle and the relative swelling of 
adjacent tissues. However, the speed with which 
the increase and decline of pressure occurs here 
renders such an explanation unlikely. Further- 
more, the depth of the anterior chamber as clini- 
cally estimated seemed to bear no relation to the 
degree of ocular response to this test. 

If one attributes the rise in tension to the sud- 
den congestion of intraocular tissues caused by 
the combination with venous 
drainage and an increase in vascular inflow, an- 


of interference 
other explanation of the variation in response in 
different eves readily offers itself. One might 
assume the presence of a reflex are coordinating 
vascular inflow and outflow within the eve for 
the purpose of preventing excessive intraocular 
congestion. ‘The application of jugular compres- 
sion might therefore initiate a marked compen- 
satory vasomotor reaction in the afferent arterioles 
of the eve, 
blood. 
vasoconstriction by a simultaneous rise in svs- 
temic blood pressure that would augment the flow 
of blood to the eye might overcome this compen- 


to effect a diminution in inflow of 
It is obvious that the strain put on such a 


satory mechanism in varying degrees in different 
eyes and result proportionately in congestion 
that 
such a 


and ocular hypertension. It follows this 
test the 


protective vasoconstrictive reflex, and an abnor- 


may measure effectiveness of 
mal increase in tension so demonstrated may in- 
dicate a the that 


associated, though not necessarily etiologically, 


breakdown in are may be 


with chronic simple glaucoma. 

It has been suggested that the impairment of 
such vascular coordination may be a precursor to 
actual glaucoma, and its demonstration might 


In 6 
normal eves of patients with 


therefore reveal a glaucomatous diathesis. 
out of 8 apparently 
unilateral chronic 
normal lability of 
The average rise of 


simple glaucoma, however, 
ocular tension was present. 
tension in these few eyes was 
3.8 mm. of mercury, and the mean ceiling 
reached was 26.3 mm. of mercury. These figures, 
though higher than the corresponding averages 
of 5.0 and 20.3 mm. in the control group, cannot 
be considered definite evidence in favor of such a 
contention. However, it is suggestive that they 
tend to fall between the values for the normal 


and those for the glaucomatous group. The re- 
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sults of the test on these cases are illustrated in 
figure 4. 

The nature of such a coordination of the ocular 
vascular system is conjectural. It may be 
nervous or physicochemical or both, and may be 
either completely intrinsic to the eye or mediated 
through extraocular autonomic agencies. In 
regard to the latter possibility, it may be men- 
tioned that in 1 eye with a complete Horner 
syndrome the lability of ocular tension thus 
tested was well within normal limits. 

The effect of various drugs on the response to 
this test is now being studied. These investiga- 
tions are not yet completed, but it may be men- 
tioned at this time that pilocarpine in clinical 
dosage appreciably reduced the abnormal lability 
of tension, as demonstrated by this test, in each 
of 13° eyes with chronic simple glaucoma which 
had not been operated on. ‘The elevations in 
tension produced by this combined stimulus 
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Fig. 6.—Graphic representation of elevation of tension 
and ceiling of pressure reached in eyes with chronic 
simple glaucoma which had not been operated on after 
simultaneous application of the cold pressor test and 
cervical compression, before and after instillation of 
pilocarpine. Each eye is denoted b¥ an individual letter. 


before and after the instillation of pilocarpine in 
these eyes are illustrated in figure 6. Further- 
more, it was indicated in these eyes that only 
when the glaucomatous hypertension was clini- 
cally controlled successfully with pilocarpine was 
the abnormal lability and ceiling previously 
demonstrated in the absence of the drug 
reduced to normal range after pilocarpine had 
been instilled. Such a stabilizing effect of pilo- 
carpine on the lability of intraocular pressure 
was less certain in normal eyes, occurring in 11 
out of 17 nonglaucomatous eyes, and to a degree 
usually so small that it fell below our range of 
accurate measurement. There is some evidence 
based on such experiments on a glaucomatous eve 
with fixed pupil that this action of pilocarpine on 
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the abnormal lability of tension in glaucoma is 
independent of its miotic effect. The implication 
is apparent that pilocarpine and pharmacologi- 
cally related drugs may play a role in the reflex 
arc previously mentioned as a possible coordinat- 
ing mechanism between vascular inflow and out- 
flow in the eye. 

It may also be noted that in a small group of 
7 eyes with chronic simple glaucoma which had 
undergone various filtering operations and in 
which no further therapy was required to control 
the pressure, the response to this test was normal 
in elevation and ceiling of tension in all instances. 
Conversely, abnormal rises of tension occurred in 
4+ out of 5 eyes with chronic simple glaucoma 
tested without medication when operation in 
itself had proved ineffectual in reducing tension 
to normal levels. These preliminary impressions 
are mentioned to suggest the possible value of this 
test in quickly estimating the therapeutic efficacy 
of pharmacologic or operative measures in any 
case of chronic simple glaucoma. 


CONCLUSIONS 


1. The normal maintenance of intraocular 
pressure within an optimum range suggests the 
presence of a regulatory mechanism. 


2. Dysfunction of such a homeostatic system 
may result in abnormal lability of intraocular 
pressure and may eventuate in chronic simple 
glaucoma. 


3. The method here described to test this 
lability may prove of value for the earlier diag- 
nosis of chronic simple glaucoma and the evalu- 
ation of therapeutic measures for that disease. 


1095 Park Avenue. 
1010 Fifth Avenue. 


DISCUSSION 


Dr. Wittis S. Knicuton, New York: Dr. 
Lambert and Dr. Bloomfield are to be congratu- 
lated on their excellent presentation, and 
especially on the restraint which they have 
exercised in interpreting their results. 

They have ingeniously combined two well 
known provocative tests for glaucoma so that the 
amount of induced vascular congestion is 
standard for each patient and can be reproduced 
at any time. 

The results of other provocative tests in use 
at the present time are so uncertain that one does 
not dare deny the existence of glaucoma when 
the result is negative. But if the lability of intra- 
ocular pressure, as presented here, is an accurate 
indication of the glaucomatons status, it may yet 
be possible to prove the absence of glaucoma. 

The only practical way to prove the validity of 
a test is to try it, and I have subjected 12 patients 


OPHTHALMOLOGY 


to this procedure. I should like to refer briefly to 
the results with some of them, as a sample. 

The first 2 patients showed no evidence of 
glaucoma. One of them had nuclear cataracts. 
In neither patient was the variation of tension 
more than 4 mm. of mercury and the highest 
ceiling was 25 mm. of mercury. This is what 
one would expect in the absence of glaucoma. 

Patient 3 had early glaucoma simplex. His 
ocular tension had never been over 35 mm. of 
mercury with other provocative tests; but there 
were early changes in the fields and his eyes were 
uncomfortable without the use of drops. The 
visual acuity, visual fields and ocular tension 
have been controlled for three years with weak 
solutions of pilocarpine, but when the dose has 
been reduced or the drops omitted, the tension 
has slowly risen above 30 mm. of mercury in one 
eye or the other. The drops were omitted for one 
week prior to this test, with the result shown. 
The tension in the right eye rose to 35 mm. of 
mercury, after an excursion of 8 mm., but the 
tension in the left eve dropped 2 mm.! It is 
interesting to note that the highest point in the 
tension in the right eye reached with this test 
did not exceed the maximum obtained with other 
provocative tests and no new information was 
added. I cannot explain the reaction of the left 
eye except to say that on previous occasions the 
eyes seemed to alternate in their manifestation of 
subjective symptoms and in the elevation of the 
tension. The paracentral fields were equally 
defective, and it would be difficult to say clinically 
which eye was the worse except for the occasional 
differences in tension. Perhaps some local con- 
trol mechanism was in force at the time of this 
test, but if one were to rely on this single exami- 
nation, one would be forced to the erroneous 
conclusion that the left eye was normal. A single 
test, obviously, is not conclusive. 

Patient 4 had had an iridencleisis on the right 
eye after an acute attack of glaucoma. The ten- 
sion remained at about 22 mm. of mercury with- 
out medication. The tension of the intact, leit, 
eye seemed to be controlled with use of pilocar- 
pine at night only. The pressor-congestion test 
indicated that the tension of the right eye was 
under control. It is interesting to note that the 
lability, as well as the level of the tension, was 
normal. It can hardly be argued that a simple 
paracentesis would have accomplished the same 
result by changing the characteristics of the 
aqueous, for this test was made about one month 
after the operation. Kronfeld has shown that the 
aqueous returns to its primary composition about 
two weeks after paracentesis. The tension of the 
intact, or left, eye rose to a suspicious height. 
\lthough pilocarpine was being used at night, the 
last drop had been administered fifteen or sixteen 
hours before the test, and the medication was 
probably insufficient. 

’atient 5 showed the reaction of the tension 
after trephination of each eye. Again, the 
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BLOOMFIELD-LAMBERT—LABILITY 


lability, as well as the height, of the tension was 
normal. 

Patient 6 had glaucoma six years ago; the 
tension of the right eye was 40 mm. of mercury, 
and there was a paracentral wing scotoma in 
each eye. Pilocarpine had been used fot a short 
time and then discontinued. The patient has been 
without drops for six years, and clinically his 
glaucoma is no worse. The lability and height of 
tension are apparently normal. If these factors 
are an indication of the state of his glaucoma, he 
is not in danger. 

Dr. Givner told me of another patient who 
showed a lability of tension of 17 mm. of mercury 
in the right eye and of 13 mm. in the left eye. 
The ceilings were 40 and 36 mm. respectively. 
Other provocative tests had failed to raise the ten- 
sion to an amount which would incite suspicion. 
The clinical findings, however, included deep 
cupping and paracentral scotomas; so glaucoma 
was already evident. The test for lability merely 
indicated the degree of abnormality. 

Excessive lability of the intraocular pressure is 
undoubtedly one of the earliest manifestations of 
essential glaucoma. Elevated tension must be 
present at some time in every case of true glau- 
coma. Even when glaucoma cannot be demon- 
strated, the only other changes that occur in the 
eye are those which have been proved to be 
secondary. 

In other patients who had glaucoma without 
increased tension the disease was found to be 
secondary to calcification of the cerebral and 
ophthalmic arteries and was not true glaucoma. 

I cannot agree with persons who say that pri- 
mary glaucoma is caused by secondary changes 
in the eyes resulting from age, although such 
changes may be factors in modifying a pressure 
that is already aberrant. But the abnormal pres- 
sure comes first. 

There must be a controlling mechanism to 
hold the normal pressure within such narrow 
confines, but its nature and location will have 
to await further investigation. It is difficult to 
visualize a central mechanism, such as Elwyn 
proposed, that would permit the disease in 
one eye to progress so much farther than that in 
the fellow eye. On the other hand, Friedenwald’s 
conception of local ocular control fails to explain 
many things. The authors have postulated a 
reflex arc, location unknown, while admitting 
the possible influence of local factors coincident 
with age. 

Regardless of the site of this control, it remains 
to be seen whether this pressor-congestion test 
will show an early lability of tension in advatice 
of the present diagnostic methods. There is 
some indication that it may do so in cases of 
so-called unilateral simple glaucoma. I question 
the possibility that such a condition could exist, 
although Duke-Elder speaks of the other, 
“healthy,” eye im cases of glaucoma. Other 
authors maintain that the second eye is not 
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healthy but that undiscovered, preclinical glau- 
coma exists. The authors themselves found that 
the supposedly unaffected eyes showed lability 
of a degree that fell between that of the normal 
and that of the glaucomatous group. The inter- 
esting point is the suggestion that the second eye 
was not quite normal in its reaction. Perhaps a 
repetition of the test will give more positive infor- 
mation. The response in my own patient with 
chronic simple glaucoma demonstrated the falli- 
bility of a single test. 

Early glaucoma will never be easy to discover, 
and this test can do no more than indicate a vari- 
able in one of its phases. The lability of the ten- 
sion will never be great in cases of questionable 
early glaucoma because, as is indicated by the low 
ceiling of tension, which makes the diagnosis 
difficult, fairly active compensatory factors are at 
work. Not the least of these is the elasticity of 
the corneoscleral coat, which takes up some of the 
increased pressure without transmitting it to the 
tonometer. As this elasticity diminishes, less 
intraocular pressure can be absorbed, and any 
increase in the volumetric content of the globe is 
more evident. But, at the same time, the ceiling 
tension is elevated, and the diagnosis is more 
apparent. The greatest help is needed in cases 
of early glaucoma with low tension. 

As the authors have indicated, many interest- 
ing questions suggest themselves, such as the 
effects of various drugs and the reactions in cases 
of so-called secondary glaucoma. 

In the meantime, this test is a practical, infor- 
mative one, which will undoubtedly prove more 
valuable as it is better understood. 


Dr. HERMAN ELwyn, New York: The work 
of Dr. Lambert and Dr. Bloomfield is a valuable 
addition to the knowledge of glaucoma, whether 
the lability test turns out to be practical or not. 
The lability of the intraocular pressure which is 
characteristic of the early stages of chronic simple 
glaucoma can be measured with their test. The 
test also shows that this lability can be brought 
to normal with the use of pilocarpine. This is 
important, for it leads to certain theoretic deduc- 
tions as to the pathogenesis of glaucoma. 

Pilocarpine is a cholinergic drug, and it is 
known to act on the effector cells innervated by 
cholinergic nerve fibers. It is known that the 
normal intraocular pressure is maintained by 
cholinergic nerve fibers which act through the 
mediation of acetylcholine. This is demonstrated 
by the known action of physostigmine in prevent- 
ing the destruction of acetylcholine by cholin- 
esterase. Thus, in cases of increased intraocular 
pressure use of physostigamine permits acetyl- 
choline to act on the effector organ and the intra- 
ocular pressure is reduced. The action of pilo- 
carpine, which is the same as that of acetylcholine 
in normalizing the labile intraocular pressure of 
early glaucoma, seems to me to prove that the 
effector organ for the maintenance of the intra- 
ocular pressure is intact. 
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In early glaucoma, then, the effector organ is 
intact, and the chemical mediator is produced and 
reaches the effector organ at times, that is, when 
the intraocular pressure is normal. When the 
pressure is increased, acetylcholine can be made 
to reach the effector organ by preventing its 
destruction by means of physostigmine. Ob- 
viously, however, the chemical mediator is pro- 
duced in uneven amounts—sometimes in amounts 
sufficient to maintain the normal pressure, at 
other times in insufficient amounts. Regulation 
of its production is at fault. But where is this 
fault located ? 

Acetylcholine is produced at the terminal nerve 
endings .of the cholinergic postganglionic nerve 
fibers. Their production is not regulated there, 
for the impulse to production comes from the 
nerve cells, which are located in the ciliary 
ganglion. This ganglion, like all peripheral 
ganglions from which postganglionic nerve fibers 
arise, is not a regulatory center, but a distributive 
one for impulses coming from preganglionic 
fibers. Preganglionic fibers to the ciliary ganglion 
come from the small cells of the nucleus of the 
third nerve. Impulses for the continued uniform 
production of the chemical mediator at the nerve 
endings in the eye must be regulated from these 
cells, or from other centers in the brain which 
send impulses to these cells. 

With the effector organ in normal condition in 
the early stages of glaucoma, as shown by the 
effect of pilocarpine in normalizing the labile in- 
traocular pressure, the irregularity in the pro- 
duction of the chemical mediator can be due only 
to irregular impulses coming from the cells of the 
preganglionic nerve fibers, that is, from the 
centers in the brain. The work of Lambert and 
Bloomfield gives added evidence in support of 
the assumption that the primary fault in glau- 
coma is a disturbance in the regulatory center in 
the brain the function of which it is to maintain 
the normal intraocular pressure. 

Dr. LUDWIG VON SALLMANN, New York: | 
have had no experience with the new lability test, 
but many years ago I studied the two tests on 
which it is based. Kahler and I observed in 
normal human subjects the tendency to an in- 
verse response of the blood pressure and the 
ocular pressure to thermal stimuli; that is, as 
the blood pressure increased with a cold stimulus, 
the intraocular pressure decreased slightly. These 
observations are at variance with the results in the 
present study. The statement of Dr. Bloomfield 
in regard to the unreliability of the jugular 
compression test is in agreement with general 
experience. It seems possible that the combina- 





tion of two unsatisfactory tests may result in q 
useful diagnostic procedure. But would it not 
be more feasible to combine the jugular com- 
pression test with the heat stimulus test, since the 
latter sometimes produces a slight rise in the in- 
traocular pressure ? 

Dr. SYLVAN BLOOMFIELD, New York: I wish 
to thank the discussers for their constructive 
comments. 

We did not observe in our series a response 
like that which occurred in the patient in Dr, 
Knighton’s series whose ocular tension fell on 
application of the stimuli. It is difficult for me to 
understand how the congestion induced in an eye 
with this test could result in a drop in intraocular 
pressure. I should be interested in a repetition 
of the test on that patient. I am also interested 
in his patient who had an episode of glaucoma 
which was followed by normal tension without 
treatment and who now, six years later, gives 
a normal response to our test. The only parallel 
[ can think of occurred in 2 patients with acute 
congestive glaucoma who showed _ increased 
lability of ocular tension with this test during the 
acute episode and who, after medical control of 
the attack, gave a normal response a month or 
two later, when the disease was in a quiescent 
phase. I suggest the possibility that Dr. Knigh- 
ton’s patient had an episode of acute congestive 
glaucoma, rather than chronic simple glaucoma. 

In answer to Dr. von Sallmann’s question, I 
can only say that in almost all of a series of 
about 40 eyes on which we tried the cold pressor 
test alone, a definite, though small, increase in 
tension occurred, and this experience seems to 
agree with that of investigators who produce 
elevations in blood pressure by other means. 
There seems to be evidence that an increase in 
blood pressure often is associated with a transient 
rise in intraocular pressure. 

[ know nothing about the use of hot water for 
this purpose. It sounds interesting, and we may 
try it next. . 

Dr. Ropert kK. LAMBert, New York: [ think 
I can confirm Dr. von Sallmann’s findings in 
one respect. In preliminary experiments at 
Montefiore Hospital, we studied the effect of 
elevating the blood pressure on the intraocular 
tension in normal persons. ‘There must be an 
active compensatory mechanism at work, for the 
systemic injection of epinephrine and solution of 
posterior pituitary not infrequently produced a 
slight lowering of intraocular tension, after an 
initial slight rise. I do not believe this mechanism 
is as active in cases of glaucoma or of pre- 
glaucoma. 


} 
| 
| 
| 





Tl 
and 
dron 


cocct 
Fi 


, coul 


dron 
191: 
was 
the 
1 
arth 
of a 
as 
gC ym 
the 
l 
this 
are 
the 
it is 
unl 
the 
its 
( 
in 
bil 
nec 
rul 
Mo 
ma 


de 
CO! 
tiv 
dis 
de 
ou 
th 
th 
at 


Bl 


pl 


m 





in a 

not 
‘om- 
the 
» in- 


Vish 
‘tive 


nse 
Dr, 
- on 
lé to 
eve 
ular 
tion 
sted 
oma 
10ut 
ives 
allel 
cute 
ised 
the 
1 of 
1 or 
cent 
igh- 
tive 
1a. 

a 
; of 
ssor 
> in 
| 
luce 
ans. 
in 
lent 


for 
nay 


‘nk 
in 
at 
of 
ilar 
an 
the 
1 of 
da 
an 
ism 
re- 


GONORRHEAL 


REITER'S 


SYNDROME 


WITHOUT 


DISEASE 


GONORRHEA 


LIEUTENANT COLONEL ROBERT L, LUCAS anp MAJOR HARRY WEISS 


MEDICAL CORPS, ARMY 


The association § of 


urethritis, conjunctivitis 


| and arthritis and cutaneous lesions is a syn- 


drome not uncommonly produced by the gono- 
coccus. 


Forty-seven cases ' 


in which the gonococcus 
could not be found in relationship to this syn- 
drome have been reported in the literature since 
1912. The most recent article on this subject 
was one by Lever and Crawford,' who reviewed 
the subject from its dermatologic aspects. 

The triad of urethritis, conjunctivitis and 
arthritis, occurring in this order, in the absence 
of a gonococcic etiology, has come to be known 
The syndrome parallels 
gonorrheal infection so closely that suspicion of 
the gonococcus is difficult to dispel. 

Urethritis has been reported in all cases of 
this disease. 


as Reiter’s disease.” 


The anterior and posterior urethra 
are involved, often with cystitis. It resembles 
the usual gonorrheal infection. For this reason 
itis difficult to recognize it apart from gonorrhea 
unless smears have been repeatedly negative and 
the course of the disease has been followed until 
its later stages. 

It is acute 
in onset, purulent in character, usually with 
hilateral 


Conjunctivitis is a constant finding. 
involvement. A tendency to sponta- 
neous recovery without corneal ulceration is the 
rule. 
mon complications. 


Keratitis and iritis have not been uncom- 
The ocular symptoms ulti- 
mately subside, with full restoration of vision. 

In the case reported a crop of small vesicles 
developed chiefly in the central area of the 
cornea five days after the onset of the conjunc- 
tivitis. down shortly, to form 
discrete superficial ulcers which showed no ten- 


These broke 


dency to coalesce or penetrate and healed with- 
residual 


out opacification within the ensuing 
three weeks. Photophobia was intense during 
this period. The iritis followed the keratitis 
after an interval of five days. It was of the 


1. Lever, W. F., and Crawford, G. M.: Keratosis 
Blennorrhagica Without Gonorrhea ( Reiter's Disease? ), 
Arch. Dermat. & Syph. 49:389 (June) 1944. Com- 
plete bibliography. 

2. Reiter, H.: 
chateninfektion — ( Spirochaetosis 


med. Wehnschr. 42:1529, 19106. 


Ueber einer bisher unbekannte Spiro- 


arthritica), Deutsche 
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acute plastic variety and accompanied by hy- 
phemia at its onset. The involvement of the 
left eye was similar but milder in degree. 

Chronic arthritis is ordinarily the severest 
complaint. More than one joint is usually in- 
volved and most frequently those of the toes, 
ankle, wrist and knee. The arthritis persists 
the longest but generally clears up in from one 
to five months, leaving no permanent stiffness 
or ankylosis.* 

Cutaneous lesions may be simple erythemas, 
urticarial or erythema nodosum-—like eruptions, 
hemorrhagic and vesicular eruptions or hyper- 
keratotic lesions. To the dermatologist, its chief 
interest lies in the keratotic cutaneous lesions 
which have appeared in roughly 40 per cent 
The cutaneous maniiesta- 
tions have been typical or similar to those seen 
in keratosis blenorrhagica. Hence this syndrome 
has also been termed “keratosis blenorrhagica 
without gonorrhea.” 4 

Forty-six of the cases reported have occurred 
men. One case has recently been 
reported in a white woman. Only one death has 
heen reported‘; it was attributed to a myocar- 
dial infarct. The disease cannot be distinguished 
from a gonorrheal infection clinically. Bacterio- 
logic studies are the only means of differentia- 
tion. Failure to respond to sulfadiazine and 
penicillin also sets this syndrome apart. The 
the disease is usually milder, and 
complete recovery is the rule. Recurrences have 
been reported as late as six years after the 
original onset. of Reiter’s disease 
No remedy has been found to 


of the cases reported. 


in young 


course of 


The cause 
unknown. 


Is 


be of specific benefit. 


REPORT OF A CASE 


History —A man, aged 29, noticed a urethral dis- 
purulent in character, on June 28, 1944, ten 
There was no history of pre- 
vious urethral discharge. Three days later he sought 
the attention of a general practitioner who, without 


S. - 
charge, 


days after exposure. 


3. Comroe, B. I.: Arthritis and Allied Conditions, 
2, Philadelphia, Lea & Febiger, 1941. 

4. Buschke, A.: Ueber die “Gonorrhoischen 
Hyperkeratosen” ohne Gonorrhoe, Klin. Wehnschr. 7: 


1133, 1928. 


ed. 


So?g,. 
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taking a smear, prescribed eight (0.5 Gm.) tablets of 
sulfathiazole daily and a medication to be used for 
urethral irrigation. 

Some diminution in the quantity of discharge ensued 
during the next two weeks, at which time he was 
instructed to change to four (0.5 Gin.) sulfadiazine 
tablets daily. During the next six days the urethral 
discharge subsided considerably, but on July 21, 1944 
both eyes became congested. On the next day there 
was a profuse purulent discharge present in both eyes. 

On July 23, 1944, the patient first came under our 
bservation because of the intensity of the conjunctivitis. 
Examination disclosed intense congestion of the palpe- 
bral and bulbar conjunctiva of each eye associated with 
a purulent secretion. Mild edema of both upper lids 
was present. The patient complained of marked 
photophobia. 

A short time after irrigation the conjunctival sac 
refilled with pus. Slit lamp study revealed no evi- 
dence of involvement of the cornea or iris. 

Laboratory Examination—A smear was taken and 
sent directly to the laboratory, gonococcal conjuncti- 
vitis having been suspected because of the 
appearance and the history of recent urethritis. 


clinical 


The laboratory gave the following report. The con- 
junctival smears were negative for intracellular or extra- 
cellular gram-negative cocci. In the urethral smears 
(three consecutive days) no intracellular gram-negative 
diplococei were found. The urethral culture, the blood 
culture, the culture of the cutaneous lesions and the 
culture of the synovial fluid of the right knee were 
negative for the gonococcus. 
the Kahn test were negative. The blood count (three 
days after admission) was: erythrocytes 4,790,000, 
hemoglobin 16.8 Gm., white blood cells 10,700, neu- 
trophils 81, lymphocytes 13, monocytes 4, eosinophils 1 
and basophils 1. 


The serologic reactions to 


Treatment and Course—lIn spite of the laboratory 
report, again because of the history and clinical resem- 
blance to blenorrhagic conjunctivitis, the patient was 
hospitalized and placed on the following medication: 
penicillin 20,000 units intramuscularly statim, to be 
repeated each four hours; conjunctival irrigations with 
boric acid solution every two hours. Twenty-four 
hours later, there being no improvement, ocular irri- 
gations were ordered hourly, and 10 Gm. of sulfadia- 
zine orally were administered in divided doses. Since 
no improvement was noted the sulfadiazine and peni- 
cillin were discontinued after a total of 170,000 units 
had been administered. Nine days later another course 
of 100,000 units was administered within twenty-four 
hours, without benefit. 
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Three days after admission to the hospital the inter- 
phalangeal joints of the second and third toes became 
swollen and painful. During the next four days the 
right heel, third and fourth toes of the leit foot, lei 
wrist and right knee progressively were involved, 

The conjunctival discharge and edema of the lids 
subsided slowly but steadily after admission to the 
hospital; but in no manner was the response similar 
to that usually seen when penicillin or sulfadiazine js 
used. Coincident with the onset of the arthritis a 
cluster of superficial vesicles was observed in the cen- 
tral area of each cornea. At this time the conjunctival 
congestion was still intense though the discharge had 
become scanty. 

From July 26 to July 30, the patient’s temperature 
ranged from 99 to 102 F. From July 31 to August 7, 
the temperature ranged from 98.6 in the morning to 
102 in the evening. Thereafter the patient remained 
afebrile. Examination in this interval revealed a nor- 
mal prostate. 

On the tenth day of hospitalization, a marked ciliary 
flush developed in the right eye. Numerous corneal 
precipitates and a plastic exudate in the pupillary area 
overlying the anterior lens capsule appeared shortly 
thereafter. 

On _ the 
lesions 


thirteenth day in the hospital cutaneous 
began to appear. These were hemorrhagic 
vesicular lesions, the size of a pea; two occurred on 
the lateral aspect of the left ankle, two on the dorsum 
of the right ankle, one on the left buttock and one on 
the right lumbar region. The lesions were rapidly 
transformed into keratotic elevations which lasted for 
four weeks, peeling off like crusts and leaving pale 
scars. 

3v the fifteenth day of hospitalization the iritis of 
the right eve had become steadily more severe and a 
mild iritis had developed in the left eye. Thereafter, 
a continuous gradual improvement of the keratitis and 
iritis ensued with complete subsidence of all ocular 
conditions on Sept. 3, 1944. Therapy consisted only 
of hot compresses and instillations of atropine. 

Approximately two months after hospitalization all 
symptoms had disappeared. 


SUM MARY 


A case of Reiter's disease is presented chiefly 
because of the severity of the ocular complica- 
tions. The ophthalmologist should be aware 
of this syndrome, which resembles a gonorrheal 
infection closely but is not due to the gono- 
coccus. While therapy is nonspecific, the ulti- 
mate prognosis for the eves is good, 
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LEOPOLD, 


ON OCULAR STRUCTURES 


M.D... DSe. 


PHILADELPHIA 


In recent years attention has been directed to 
the value of detergents in ophthalmology. Al- 
though they are being used as germicides and 
cleansing agents,’ most of the ophthalmologic 
consideration has been devoted to their penetrant 
action, i. e., to their ability to aid in increasing 
the penetration of therapeutically active sub- 
stances through the cornea. O’Brien and Swan ” 
demonstrated that the intraocular penetration of 
carbaminoylcholine chloride could be enhanced 
by the use of 0.1 per cent zephiran chloride, 1 
per cent saponin, 0.1 per cent Duponol PC 
or 0.1 per cent Aerosol OT. Other investiga- 
tors followed this lead and showed that the 
intraocular penetration of other locally applied 
drugs could be increased by the use of detergents. 
Bellows and Gutmann * demonstrated the in- 
creased penetration of sulfonamide compounds 
when such detergents as Aerosol OS, Aerosol 
OT, Tergitols 4, 7 and O08, Ocenol KD (oleyl 
alcohol), sodium lauryl sulfate and zephiran 
chloride were used. Leopold and _ Scheie * 
studied the increased penetration of sulfathiazole 
from liquid and ointment vehicles using 0.1 per 
cent Duponol ME dry, and Leopold and Steele ° 
observed the increased penetration of other 
sulfonamide drugs, using 0.1 per cent Duponol 
ME dry in eyes with normal, inflamed and 
abraded corneas. Boyd® established the in- 
creased penetration of physostigmine with the 
employment of zephiran in the vehicle. 

From the Department of Ophthalmology, the School 
of Medicine of the University of Pennsylvania. 

The work described in this paper was done under a 
contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
and Development and the University of Pennsylvania. 
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It would seem advisable to consider the in- 
corporation of these detergents in various oph- 
thalmic preparations in an effort to increase the 
intraocular penetration of many locally applied 
therapeutic agents. However, before any medici- 
nal agent can be recommended for local ocular 
use, its toxic properties must be determined. 
Maier * found little or no reaction from the daily 
application of zephiran chloride in concentrations 
of 1: 4,000 to 1: 2,500. He did notice defensive 
movements of the animal immediately after instil- 
lation. However, Maier washed out the zephiran 
with saline solution one minute after application. 
Swan * called attention to the local toxic effett 
of detergents, with particular reference to 
zephiran. He showed that minute concentrations 
of zephiran chloride as small as 0.025 per cent, 
resulted in a violent reaction in the rabbit eye 
when injected into the anterior chamber. Even 
more important was the development of con- 
junctival edema and desquamation when a single 
drop of a solution containing 0.1 per cent 
zephiran chloride was applied to the human cul- 
de-sac. After such a dose he also noted minute 
punctate gray areas, which tended to coalesce 
and form a gray haze in the corneal epithelium. 
Repeated instillations of zephiran chloride in a 
concentration as low as 0.03 per cent produced 
sinilar conjunctival and corneal changes. All 
changes, however, were reparable when applica- 
tion of the drug was stopped. Swan § also noted 
that the damage which followed local application 
of undiluted Aerosol OT was entirely superficial. 

It has been shown that the bactericidal activity 
of standard antiseptics, such as chloramine-T, 
chloroazodin, merthiolate, and potassium _per- 
manganate, was enhanced when combined with 
wetting agents.® 

Kintz *° reported better results with sulfon- 
amide compounds plus a detergent than with 

7. Maier, E.: Preservation of Biological Fluids, 
J. Bact. 38:33, 1939. 

8. Swan, K. C.: The Reactivity of Ocular Tissues 
to Wetting Agents, Am. J. Ophth. 27:1118, 1944. 

9. Fischer, V. C.: Influence of Wetting Agents on 
Various Antiseptics, Am. J. Pub. Health 32:389, 1942. 
Petroff, S. A., and Schain, P.: New Concentration 
and Staining Method for Demonstrating Acid-Fast 


Bacilli in Sputa and Other Tuberculous Matter, Quart. 
Bull., Sea View Hosp. 4:145, 1939. 


(Footnotes continued on next page) 
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sulfonamide solution alone against infected 
wounds of the soft tissues of the face. Robson 
and Scott? demonstrated that a solution of 
sodium sulfacetimide or of sodium sulfadiazine 
plus 0.1 per cent Duponol ME dry was more 
effective in clearing standard experimental intec- 
tions of the cornea due to the streptococcus than 
either sulfonamide preparation without the deter- 
gent. 

The local instillation of many drugs, such as 
the sulfonamide compounds, must be made sev- 
eral times each day for maximum effect. In 
many instances the eyes requiring therapy will be 
abraded or have infected ulcerations. Betore 
recommending the incorporation of detergents in 
solution of a sulfonamide compound, it 1s neces- 
sary to determine the tolerance of eyes with cor- 
neal abrasions as well as of eves with intact 
corneas, for the various detergents. That is the 
purpose of the present studies. 


EXPERIMENTAL STUDY 
METHODS AND MATERIAL 


Normal Kabbit Eyes.——The detergents which were 
studies are listed in table 1. Each agent was studied in 
concentrations of 0.1, 0.25, 0.5, 1 and 100 per cent. 
Zephiran chloride was studied in 0.03 per cent concen- 
tration, as well as in the other concentrations. IJsotonic 
solution of sodium chloride was used as the diluent. 
The fu of the resultant solutions, as measured by a 
Syntheti 


TABLE 1. Detergents Investigated * 


\eroso] OT Diocty! ester otf American Cyanamid 
sodium sulfosucci- and Chemica] 

nate Corporation 

Aerosol OS Isopropyl! naphthalene 
sodium sulfonate 


American Cyanamid 
and Chemical 
Corporation 
Carbide and Carbon 
( hemica!l Corpo 
ration 


Higher secondary 
alcohol sulfate 


Tergitols 4 and? 


Carbide and Carbon 
Chemical Corpo- 
ration 


Alba Pharmaceut 
cal Co., ine 


Tergitol 08 Synthetie primary 


alcohol sulfate 


High molecular alkyi, 
dimethyl! and benzyl 
ammonium chlorides 


Zephiran 


E. 1. du Pont de 
Nemours & C»., Ine 


Higher aliphatic aleo- 
hol sulfates derived 
from technical lauryl 
aleohol and contains a 
minimum of electrolytes 


Triponal ME dry 





* All the data in this table except those for Duponol, are 
derived from Bellows and Gutmann.* 

All the detergents except zephiran are anionic, zephiran being 
cationic 


glass electrode, ranged from 6 to 7.5. The pn of the 
aerosols varied from 6 to 7. The Tergitol, Duponol and 
zephiran preparations had a pu of about 7. Normal 
rabbit eyes were used in the first group of tolerance 


10. Kintz, F. P.: Traumatic Wounds of the Soft 
Tissues of the Face with a Preliminary Report on a 
New Azochloramid Solution and a New Sulfonamide 
Solution, Mil. Surgeon 89:61, 1941. 

11. Robson, J. M., and Scott, A. A. B.:  Experi- 
mental Streptococcal Lesions of the Rabbit's Eye and 
Their Treatment, Brit. J. Exper. Path. 25:81, 1944, 
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experiments. All eyes were examined with the aid of a 
corneal biomicroscope. The following methods of appli- 
cation were employed: (1) single instillation of 2 drops 
of each concentration; (2) repeated instillation four 
times daily of each concentration except the undiluted 
strength. 

Tolerance of Eyes with Abraded Corneas.—Mechanical 
denudations 6 mm. in diameter were produced in the 
corneas of rabbit eyes by means of a trephine and plunger 


Taste 2.—I/nfluence of Detergents on Regeneration 
of Corneal Epithelium 








Number of Eyes Whose Corneal 
Epithelium Had Regenerated og 
Designated Days 

Concentration ot —__ _ ——--_- 

Detergent Used 2 3 4 5 6 7 8 g 
‘Tergitol 4, 0.5%... : basin ea l 
ED. ois avicibttenns'sscleeenees re é i sah e ae 
Tergitol 4, 0.1°%.. elesinne 2 1 2 l 
Oo) Seeetndes ve 2 - 
Tergitol 7, 0.5%.........00006 ce os ’ ! l 
Control..... 
Tergitol 7, 0.1°%.. 
Control] - 
Tergitol 08, 6.5°7.... a . 4 
8 Es eee eae : 4 2 - a 
Tergitol O&, 0.1%...... — ; i ] 
COMEPOL, .....5 0055 = Sag Geh annie a 2 1 ba 
Zephiran chloride, 0.1%..... 2 P 
Oonerol.......-. Sg ies cart 
Zephiran chloride, 0.00%... .. ; 2 1 
Rr Gir oniccncatnwceons - o ] 1) ‘ 
Duponol ME dry, 0.5°%. i 1 i 
Control... F 2 ‘ 4 a* 
Duponol ME dry, 0.1°%.. ats 4 1 
Control....... eich dekew eae ‘ ) ] U 
Aerosol OS, 0.5°%..... i 
COMETOR, cicisccdon Sani ; l 
Aerosol] OS. 0.1°%.. 
Control....... navechwans a . 
Aerosol OT, 0.5°%. - ‘ on ol 2 
J Se ee ee eee 2 q ae 
Aerosol OT, 0.1%....... 0.006 = 2 2 
Control ? 


so arranged as to cut a constant depth. The epithelium 
was removed from the cut area by means of a swab 
dipped in collodion. Fluorescein was used as a guide 
to the depth and extent of staining. This method has 
been previously described.12. Denudations were produced 
in this manner in both eyes of 84 chinchilla rabbits, 
weighing from 2 to 3 Kg. All of the detergents listed 
in table 1 were used. The concentrations used were 
0.1 and 0.5 per cent of each of the following substances: 
Duponol ME dry, Aerosol OS and OT and Tergi- 
tols 4, 7 and 08. Zephiran chloride was used in 
concentrations of 0.1 and 0.3 per cent. Each solution 
to be tested was applied to the right eyes of 6 rabbits. 
The left eves of the 6 rabbits received isotonic solution 
of sodium chloride and acted as controls. Instillations 
were made four times each twenty-four hours, at 9, 12, 
3 and 6 o'clock. Each instillation consisted of 4 drops. 
Each eye was examined and stained with fluorescein 
daily. The results are listed in table 2.  Instillations 
were made for three days. 


RESULTS 


Normal Eyes.—Single instillations of all 
detergents except zephiran chloride in concentra- 


12. Leopold, I. H., and Steele, W. H.: Influence of 
Locally Applied Sulfonamides and Their Vehicles on 
Corneal Epithelial Regeneration, Arch. Ophth., to be 
published. 
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tions of 0.1 per cent tailed to produce any signs 
of corneal involvement or conjunctival injection 
in the normal eyes. All agents produced marked 
blepharospasm in this concentration. In 0.1 per 
cent concentration zephiran chloride produced 
conjunctival hyperemia, edema, loosening of the 
conjunctival epithelium and minute areas of cor- 
neal staining. These changes disappeared en- 
tirely within twenty-four hours. 

Single instillations of 0.25 per cent concentra- 
tions of all the detergents tried except zephiran 
chloride failed to produce any corneal changes 
but did create slight conjunctival hyperemia. 
The changes noted with zephiran chloride in 0.25 
per cent concentration were similar to those with 
0.1 per cent concentration and also disappeared 
within twentv-four hours. Single instillations of 
0.5 per cent concentrations of all the detergents 
produced all the conjunctival changes noted with 
0.1 per cent zephiran chloride. These disap- 
peared in twenty-four hours. Of these sub- 
stances, Tergitol O8 produced the least changes. 
Only zephiran produced corneal alterations. The 
1 per cent concentrations of all the detergents 
except Lergitol O8 produced blepharospasm, con- 
junctival hyperemia, edema, loosening of con- 
junctival epithelium, superficial corneal haziness 
and areas of corneal staining. All these changes 
disappeared within twenty-four hours after single 
applications. Tergitol O8 produced less pro- 
nounced conjunctival changes than the others and 
no corneal changes. 

Single applications of the undiluted Tergitols 
4,7 and O8, of the powder of Duponol ME dry 
and Aerosol OS and of the solid aerosol OT pro- 
duced marked conjunctival injection, edema, 
considerable sloughing of the conjunctival epi- 
epithelium and staining of one third of the cornea 
within the first few minutes. Superficial punc- 
tate areas and corneal haziness occurred in all 
eves. These changes had disappeared from the 
majority of the eves so treated by the end of 
one week. .\ few eves showed a slight corneal 
haze, although there was no corneal staining at 
the end of two weeks. Although some eyes 
recovered more rapidly than others, one agent 
when used in this concentration did not produce 
consistently less damage than the others. At no 
time did biomicroscopic examination reveal any 
pathologic change in the iris, the lens or the 
anterior chamber. 

Repeated applications four times daily of 0.1 
and 0.25 per cent concentrations of Duponol, 
Aerosol OS and Aerosol OT and Tergitols 4, 
7 and O8 created only mild conjunctival injection. 
However, after each instillation considerable 
blepharospasm occurred, which persisted for ap- 
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proximately four minutes. These conjunctival 
changes disappeared entirely within twenty-four 
hours after the instillations were discontinued. 

Repeated use of 0.5 per cent concentrations 
of Duponol ME dry, Aerosol OT, Aerosol OS 
and Tergitols 4 and 7 produced pronounced 
conjunctival edema, sloughing of epithelium and 
hyperemia. A mucoid discharge also developed. 
Corneal staining and superficial haziness oc- 
curred. All eyes cleared within forty-eight hours 
after the therapy was stopped. Tergitol 08 did not 
produce these changes in this concentration after 
five days of such therapy. With all the other 
detergents these changes developed after twenty- 
four hours. 

Repeated use of a 1 per cent concentration 
of each agent produced the same changes. These 
were more severe and did not fully disappear 
in all eyes until seventy-two hours had elapsed 
after cessation of therapy. Tergitol 08 produced 
the corneal changes in this concentration only 
alter seven days of such treatment. 
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Influence of detergents on regeneration of the corneal 
epithelium. 

The following detergents were used in the study in 
both 0.5 and 0.1 per cent concentration: tergitols, 4, 7 
and 08; aerosols OS and OT, and Duponol ME dry. 
Zephiran chloride was used in (0.1 per cent concentration 
only, 

There were 84 control eyes; 36 eyes were treated with 
the 0.5 per cent concentration and 42 eyes with the 0.1 
per cent concentration. 


Abraded Eyes.—Table 2 and the graph pre- 
sent the results of experiments on epithelial 
regeneration. It is evident from the data that 
all these agents retard regeneration of corneal 
epithelium when 0.5 per cent concentrations are 
used four times a day. The 0.1 per cent con- 
centrations also retard regeneration of corneal 
epithelium, but not to such a degree as the 0.5 
per cent preparations. Zephiran chloride retards 
regeneration of corneal epithelium slightly in 
concentrations as low as 0.03 per cent. In many 
of the abraded eyes receiving a 0.5 per cent con- 
centration of the detergent four times a day, 
vascularization and edema of the cornea occurred. 
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A few became infected in spite of the bactericidal 
potentialities of the detergents. Scarring occurred 
in a few of the detergent-treated eyes but not in 
any of the control eyes. 


COMMENT 


It is evident that the detergents are capable 
of inflicting damage to normal rabbit eyes. Con- 
centrations which are damaging vary with the 
detergent and with the frequency of application. 
The damage, as pointed out by Swan,° is entirely 
superficial even when an undiluted preparation 
of the detergent is used. The structures involved 
are the conjunctiva and the cornea. Conjunc- 
tival edema, mucoid discharge, sloughing of cells 
and injection are characteristic. Punctate hazi- 
ness, and later general haziness and staining, of 
the cornea are found. These changes are similar 
to those described by Swan.* The tissue altera- 
tions noted in the normal rabbit eye are usually 
capable of recovering without permanent damage 
after contact with the detergent is ended. No 
change characteristic of an individual detergent 
was noted. All the detergents tested produced 
the same type of ocular damage. 

All detergents used retarded regeneration of 
corneal epithelium. ‘This retardation was marked 
when a solution containing 0.5 per cent of the 
detergent was used. The 0.1 per cent concen- 
tration of each detergent still retarded epithelial 
regeneration. although much less so than the 
higher concentration. 

Various suggestions have been made to account 
for the cytotoxic effects of detergents. 

Loeb,** in 1913, found that surface-active 
agents, among them bile salts and higher fatty 
acids, when applied to unfertilized eggs of the 
sea urchin, induced cleavage and development, 
whereas higher concentrations caused cytolysis. 
Mirsky ** and Anson ** suggested that the pro- 
tein molecules of the cells may be disrupted by 
the pull of the detergents and thus denatured. 
Kuhn and Beilig '® suggested that the germicidal 
concentrations of some detergents correspond 
rather closely with the concentration necessary 
to bring about denaturation of proteins. Baker, 
Harrison and Miller‘? showed that there is a 


13. Loeb, J.: Artificial Parthenogenesis and Fertili- 
zation, Chicago, University of Chicago Press, 1913. 

14. Mirsky, A. E., in Cold Spring Harbor Symposia 
on Quantitative Biology, Cold Spring Harbor, L. I., The 
Biological Laboratory, 1938, vol. 6, p. 150. 

15. Anson, M. L.: The Denaturation of Proteins by 
Synthetic Detergents and Bile Salts, J. Gen. Physiol. 
23 :239, 1939. 

16. Kuhn, R., and Beilig, H. J.: 
chem. Gesellsch. 73: 1080, 1940. 

17. Baker, Z.; Harrison, R. W., and Miller, B. F.: 
The Bactericidal Action of Synthetic Detergents, J. 
Exper. Med. 74:611, 1941. 


3er. d. deutsch. 
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fairly good correlation between the bactericidal 
action and the inhibition of bacterial metabolism, 
They were also able to demonstrate ** that lecithin 
and cephalin could prevent this inhibition. 
These studies do not contraindicate the use 
of detergents; they simply call attention to the 
toxic property of these compounds. ‘These data 
would argue against universal incorporation of 
these agents in ophthalmic preparations. From 
these observations on their influence on rabbit 
eyes, one can say that detergents should not be 
recommended for repeated use in eyes with cor- 
neal abrasions. If they are used, the concen- 
tration should not be above 0.1 per cent for 
Duponol ME dry,, Tergitol O8, Tergitol 4, 
Tergitol 7, Aerosol OS and = Aerosol OT, 
Zephiran chloride could not be used in concen- 
trations over 0.03 per cent. If detergents are 
used in eyes with an intact cornea, or wherever 
they are used, the patient should be warned to 
expect irritation and blepharospasm. All patients 
using local detergents in the eye, or ophthalmic 
preparations for local use containing detergents, 
should be examined at routine intervals to deter- 
mine whether any local of the 
detergent are appearing. Cessation of the use 
of the detergent will probably be followed by 
clearing of the superficial damage inflicted. 


toxic effects 


SUMMARY AND CONCLUSIONS 


Repeated application of detergent solutions 
produced conjunctival damage in concentrations 
as low as 0.1 per cent. Zephiran chloride in this 
concentration produced corneal damage. 

Repeated applications of higher concentrations 
of all the detergents tested produced superficial 
corneal changes in normal rabbit eyes. 

Repeated applications of solutions containing 
0.5 per cent of each detergent definitely retarded 
regeneration of corneal epithelium. The 0.1 per 
cent concentration slightly retarded the regenera- 
tion. 

The changes produced in the conjunctiva and 
cornea by one application of undiluted prepara- 
tions of several of the detergents are reparable. 

The tissues subject to damage by the detergents 
are the conjunctiva and cornea. No evidence of 
involvement of deeper tissues of the cornea, the 
iris, the lens or the anterior chamber could be 
noted. 

Local ophthalmic use of the detergents should 
be considered and recommended only with knowl- 
edge of their possible toxic properties. 

Hospital of University of Pennsylvania. 


18. Baker, Z.; Harrison, W., and Miller, B. F.: In- 
hibition by Phospholipids of the Action of Synthetic 
Detergents on Bacteria, J. Exper. Med. 74:621, 1941. 
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PLASTIC SURGICAL 


WITH 


REPAIR 
FREE GRAFTS 


ABOUT THE EYES 


MAJOR ABRAHAM SCHULTZ ann LIEUTENANT CHARLES E. JAECKLE 


MEDICAL CORPS, ARMY OF THE UNITED STATES 


The surgical correction of scarred deformities 
about the eyes as the result of previous injuries 
assumes increasing importance to the military 
ophthalmologist as the war progresses. In their 
repair, special attention must constantly be given 
to the functional result of the eye, as well as to its 
cosmetic appearance. Because of his special 
knowledge of the physiology and anatomy of the 
eye and its adnexa, plastic surgical procedures 
about the eye are preferably performed by the 
properly trained ophthalmic surgeon. 

In many instances, free grafts of skin or 
mucosa are most effective in accomplishing the 
desired result. This report cites 3 cases to illus- 
trate the cosmetic and functional improvement 
about the eyes that can be obtained with use of 
various types of free grafts. It also serves to 
review and emphasize the important basic prin- 
ciple of these procedures as advocated by 
Wheeler and Hughes in the application of this 
form of plastic surgery. 


FREE MUCOUS MEMBRANE GRAFTS 


Severe symblepharon may produce deformity, 
loss of vision or mechanical irritation of the eye. 
Its basis is loss of substance and consequent 
defect in the conjunctiva, followed by adhesions 
of the raw surfaces. Prior to the use of free 
grafts, surgical measures for relief from symble- 
pharon often consisted simply of division of the 
band, sometimes with the use of a form, with the 
hope that this would prevent the adhesion from 
reforming. This procedure was unsuccessful 
since it did not attack the cause of adhesions. 

The correction of symblepharon in cases in 
which there is insufficient conjunctiva to permit 
mobilization and covering of all raw surfaces 
without obliterating any of the fornix depends on 
replacing the lost substances with a graft. In his 
book on “Reconstructive Surgery of the Eye- 
lids,” Hughes * reviews the types of tissue which 
have been employed to repair conjunctival de- 
fects. These include, in the order of their first 
use: skin, rabbit conjunctiva, mucous membrane 





From the Eye Section, Lovell General Hospital, 
Fort Devens, Mass. 

]. Hughes, W. L.: Reconstructive Surgery of the 
Eyelids, St. Louis, C. V. Mosby Company, 1943. 


from the mouth, human conjunctiva, autogenous 
vaginal mucosa, rectal mucosa, homogenous vagi- 
nal mucosa and homogenous amnion. Mucosa 
from the mouth, first used by von Carion in 1873, 
is now favored by most ophthalmic surgeons to 
repair defects of conjunctiva when the globe is 
present. 

Autogenous buccal or labial mucosa grafts to 
the lids and globe take readily. The donor tissue 
is readily available and conveniently obtained, 
and the donor site requires little postoperative 
attention. It may be left unsutured. These ad- 
vantages are of particular significance in military 
surgery. Unlike skin, mucous membrane pro- 
vides a smooth surface and glands. It does not 
desquamate and has no hairs; therefore it does 
not produce corneal abrasion. 

The technic of removal of the mucosa graft 
consists in raising a thin layer with superficial 
injection of procaine and dissecting with cataract 
knife or scissors. Any submucosal fat present on 
the graft is trimmed with scissors. The graft is 
promptly applied to the area of defect and sutured 
in place with fine silk sutures on atraumatic 
needles. When the graft is applied to the globe, 
it is desirable to fix it in place with episcleral 
sutures. This fixation has been emphasized by 
Gifford * and Castroviejo.* It is especially im- 
portant at the limbus. Failure to do this may re- 
sult in the graft growing over the cornea when 
tissue has been shaved from that structure, as in 
cases of recurrent pterygium. 

Case 1—Mucous membrane graft for symblepharon. 

G. M., a private aged 21, a member of a hospitai 
medical detachment, was first seen in the eye clinic of 
Lovell General Hospital Feb. 2, 1943. He complained 
that for several months his right eye had been red, 
irritable and sensitive to light. This symptom was so 
severe on waking that he was unable to open the eye 
for thirty minutes or so, and then he squinted the lids 
of this eye most of the day. 

He stated that at 9 years of age the right eye was 
burned with wet lime. Prompt treatment at an oph- 
thalmic hospital saved the eye, but adhesions developed 
between the lids and the globe. Operation was subse- 


2. Gifford, S. R.: Lectures on Ophthalmic Surgery, 
Postgraduate Course in Ophthalmology, Northwestern 
University, 1941. 

3. Castroviejo, R.: Superficial Keratectomy, demon- 
strated by movies before the Washington, D. C., Oph- 
thalmological Society, March 1944. 
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quently performed for this defect, but no permanent 
improvement was obtained. Aiter the accident, the 
injured eye became “practically blind,” and the upper 
lid drooped. This condition had persisted unchanged. 

Examination revealed that vision in the right eye 
was limited to perception of hand movements; visual 
acuity in the left eye was 20/20. The right upper lid 
drooped notably, and its movement was partially lim- 
ited. The normal fold in the skin of the upper lid was 
absent. The bulbar conjunctiva was moderately in- 
jected. The upper fornix was largely obliterated by 
three adhesions between the lid and the globe (fig. 1 4). 
The largest of these extended from the midtarsal 
region down over the cornea to about 1 mm. below 
its vertex, involving about 20 per cent of the corneal 
surface. The cornea presented an annular limbal opacity 
and numerous vascularized scars, of varying density, 
involving the anterior stroma and Bowman’s membrane. 
The fundus was not visible. The results of examina- 
tion of this eye were otherwise without significance. 
The left eye was normal. 

Despite conservative medical treatment, the symp- 
toms did not improve significantly during the ensuing 
year. It was thought that the symptoms were largely 
attributable to traction on the globe during movement. 

















Fig. 1 (case 1).—Appearance of the lids (.1) before 
and (B) after plastic repair. 


To free the globe irom the lid and to correct the 
disfigurement, surgical intervention was 
indicated. 

On Jan. 20, 1944, with local anesthesia, the sear 
was dissected from the cornea and sclera in one piece. 
without excising it. The bulbar conjunctiva on either 
side was incised a few millimeters from the limbus 
and dissection carried upward to form a fornix. All 
of this tissue was used to line the upper lid and to 
reconstruct the fornix. The large defect in the bulbar 
conjunctiva which resulted was repaired with a mucous 
membrane graft, 28 by 15 mm., obtained from the 
lower lip. This was held in place with episcleral, 
000000, surgical silk placed around all its edges and 
with one suture in the center of the graft. A pressure 
dressing was applied, and both eyes were bandaged. 

The eye operated on was first. dressed four days 
later, and the fellow eye was thereafter left open. 
The sutures were removed over the period of from 
the sixth to the twelfth postoperative day, two or 
three sutures in the fornix being inaccessible 
the twelfth day. 
on February 1. 
toms. 
ably. 


considered 


before 

The soldier returned to full duty 
Since then there have been no symp- 
The conjunctival injection has cleared consider- 
The ptosis is appreciably reduced, and the normal 
fold has appeared in the skin of the lid. The 


upper 
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fornix is normal in depth (fig. 18). The globe and 
the lid move freely. The upper portion of the cornea, 
from which the adhesion was dissected, is now clearer 
than most of the rest of the cornea. 
is 20/300. 

The relief of symptoms, the improvement of vision 
and the improvement of his appearance have had q 
salutary effect on this soldier's morale and have per- 
mitted him to perform his duties without the interrup- 
tions previously necessitated by visits to the clinic. As 
was pointed out by Spaeth,* mucous membrane grafts 
in the repair of such conditions may preserve “the 


The visual acuity 


possibility of future improvement in vision by kerato- 
plasty.” 


FREE EPITHELIAL GRAFTS 


This type of graft was first reported by Ollier 
in 1872 and modified by Thiersch in 1874 so that 
it is now generally known as the Ollier-Thiersch 
graft. It includes the epidermis and tops of the 
papillae of the corium and averages 0.01 inch 
(2.5 mm.) in thickness. It is preferably taken 
from the hairless surfaces of the inner thigh or 
with the Padgett 
Secause of its great availability and 
high probability of take, it may be used in repair 


arm with a large razor or 
dermatome. 


of large traumatic detects or extensive granula- 
tion surfaces of the lids. Because of its thinness, 
however, the epithelial graft appears blanched and 
offers less protection than a full thickness graft. 
One of the chief uses of the Olher-Thierseh 
gratt today is in epithelization of the eve socket. 
The procedure was first reported by Esser * in 
1917. It was then further modified until it was 
perfected by Wheeler.” 
ing points to be observed in relining the orbit: 


He stressed the follow- 


1. Wide excision of the scar tissue causing con- 
tracture of the eve socket. 

2. Careful dissection of the scar tissue from 
the under surface of the lids, with especial 
care to avoid injury to the levator palpebrae 
muscle. 

3. Reconstruction of fornices, with the incision 
extended to the lower orbital rim. 

4. Use of a mold, carefully shaped to fit the 
orbit, about which the graft 1s wrapped with the 
raw surface outward. 

5. Complete immobilization of the graft by 
application of a pressure bandage. ; 

In taking the graft, the skin should be kept on 
the stretch and flat. 
with petrolatum gauze, and the first redressing 


The donor site is dressed 


is done on the fourth postoperative day. The 





4. Spaeth, E. B.: The Use of Mucous Membrane 
Graits in Ophthalmic Plastic Surgery, Am. J. Ophth 
20 :897-907, 1937. 

5. Esser, J. F. S.: Studies in Plastic Surgery of 
the Face, Ann. Surg. 65:297-315, 1917. 

6. Wheeler, J. M.: Restoration of the Obliterated 
Eye Socket. Am. J. Ophth. 4:481-488, 1921. 





$101 
eve 
sec 


an¢ 
fro 


tiot 
vis 


era 
the 
ot 

for 
sm 
ing 


ot 
the 
ing 


ove 
Th 
ma 
the 
da: 
Th 
tiv 
wa 
pre 
for 
tri 
irc 


Wa 


re 
te 
lic 
ap 
at 
th 
m 


In 
m 





on 


er- 
Ip- 
As 
fts 
the 
to- 


er 
lat 
ch 
he 
ch 
en 
or 
ett 
nd 
Ar 
la- 


nd 


n- 


mm 
‘jal 
rae 


ion 


the 
the 


by 


on 
sed 
ing 
‘he 


ane 
hth 


ited 


SCHULTZ-JAECKLE—PLASTI( 


newly formed skin may be retaken after three to 
four weeks, if necessary, if a Padgett dermatome 
is used. 

Case 2.—Thiersch graft of the orbit. 

W. E., a private aged 33, was admitted to Lovell 
General Hospital Feb. 26, 1943 for plastic repair ot 
the right orbit. Enucleation of the patient’s right eye 
had been performed thirteen years previously, after a 
penetrating wound resulting from the accidental explo- 
sion of his rifle while hunting. An artificial eye, how- 
ever, could never be retained in the socket because of 
secondary scar tissue. 

On admission the socket of the right eye was shallow 
and conspicuously scarred. Thick adhesions extended 
from the fundus to the lower lid and partially obliterated 
the inferior cul-de-sac. This prevented proper reten- 
tion of any prosthesis. The left eye was normal, and 
visual acuity was 20/40, correctible to 20/20. 

On March 2, 1943 the scar tissue which was _ oblit- 
erating the eye socket was excised, with local anes- 
thesia. The dissection was continued to the periosteum 
oi the inferior orbital rim, thus freeing the lower 
fornix. The resulting raw surface was then made 
smooth in preparation for the skin graft, and all bleed- 
ing was controlled. A lateral canthotomy was done 
to facilitate the introduction and withdrawal of a mold 
of dental wax. This mold was carefully shaped to fit 
the socket, so that accurate contact between the oppos- 
ing surfaces of the recipient area and the mold was 
made. A Thiersch graft, about 2 by 3 inches (5 by 
75 cm.) square, was cut from the inner surface of 
the right thigh with a Sheehan-Kilner knife. The 
epithelial graft was wrapped around the previously 
fashioned mold, with the raw surface outward, and 
inserted into the prepared bed of the socket, with the 
overlapping edges meeting at the palpebral fissure. 
The lids were then closed with three silk marginal 
mattress sutures. A pressure bandage was applied over 
the right orbit, and both eves were kept covered eight 
days to insure complete immobilization of the graft. 
The lid sutures were removed on the tenth postopera- 
tive day, and the mold was removed. The epithelium 
was now adherent at all points of contact with the 
previous raw surface, and the lower fornix was well 
formed. All excess portions of the skin graft were 
trimmed and the desquamated material was removed 
from the socket daily by irrigation with a solution of 
boric acid. A temporary prosthesis was procured on the 
fifteenth postoperative day and was satisfactorily retained 
in the restored socket. The patient was then returned 
to duty. Subsequently, a larger, permanent prosthesis 
was obtained. 


FREE FULL THICKNESS GRAFTS 


The military surgeon will often be able to 
reduce the need for plastic procedures by proper 
technic in the initial repair of lacerations of the 
lids. This involves complete hemostasis, careful 
approximation of all wound lips and particular 
attention to the lid margin. The white line and 
the anterior and posterior borders of the lid 
margins should be precisely alined and sutured. 
The tongue and groove technic of Hughes * with 
intermarginal sutures or adhesions, is recom- 
mended. If the laceration is small, the intra- 
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marginal suture of Minsky > may suffice and ts 
perhaps particularly useful for the average mili- 
tary surgeon. 

The repair of defects of the skin of the lid was 
first accomplished with sliding flaps and pedicle 
grafts. The use of structures of one lid for the 
repair of the opposing lid was first advocated and 
instituted by Grandenigo in 1870. The first suc- 
cessful use of free, full thickness skin for a defect 
of the skin of the lid was made by Le Fort in 
1872 in a case of ectropion. At the same time, he 
employed the all-important principle of partial 
closure of the lids to prevent postoperative con- 
traction. 

Full thickness skin has been obtained from 
various parts of the body, including chiefly the 
arm, the leg and the back of the ear. Use of the 
skin of the upper lid was first emphasized by 
Dantrelle and Tartois in 1918. This technic was 
perfected by Wheeler,” who stated that in the 
young adult a piece of skin 20 to 25 by 50 mm. 
might be removed from the upper lid without 
danger of lagophthalmos. Skin from the lower 
lid should not be used because of the danger of 
producing ectropion. 

Skin from the lid is superior to skin from any 
other source. In contrast to other skin, it gives 
a good, if not perfect, match in all respects—hair, 
color, texture, thickness and flexibility. There is 
little subcutaneous tissue. The graft does not 
tend to contract. The donor site is closed with- 
out difficulty with a subcuticular suture and heals 
without scar, deformity or loss of function. 
When a defect cannot be satisfactorily repaired 
with a free, full thickness graft, a sliding or 
pedicle flap may sometimes be utilized. Such 
grafts, however, which are taken from the brow 
or the cheek, have the disadvantages of greater 
thickness of the skin, increased scarring at the 
edge of the graft and new scars in the donor area. 

The free, full thickness graft is outlined on the 
donor lid with a knife and dissected with cataract 
knife or scissors, taking care not to include any 
deep tissue. It is important to avoid handling 
the tissue, especially with forceps. A few sutures, 
preferably one in each end, may be placed for 
traction. These same sutures are used to fix 
the graft in its new site. There it is placed in a 
bed which has been carefully prepared, all scar 
tissue having been removed and all bleeding 
stopped. Fine sutures are placed close to the 
edge. Intermarginal adhesions are employed to 


8. Minsky, H.: Surgical Repair of Recent Lid 
Lacerations: Intramarginal Splinting Suture, Sure. 
Gynec. & Obst. 75:449-456, 1942. 

9. Wheeler, J. M.: Correction of Cicatricial Ec- 
tropion by the Use of True Skin of Upper Lid, J. A 
M. A. 77:1628-1630 (Nov. 19) 1921. 
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splint the repaired lid and to keep it on the 
stretch after operation. 

In the hands of some operators, free, full 
thickness grafts have not been highly successful. 
Padgett *° referred repeatedly to failure of take 
of full thickness grafts, but he also mentioned 
the suitability of full thickness skin from the lid 
for repair of defects of the lid. The problem in 
the case of repair of the lids differs from that 
in general plastic procedures, in that full thickness 
skin from the lid is thin, the area to be grafted 














Fig. 2 (case 3).—Appearance of the lids before plastic 
repair, with the eyes (4) open and (B) closed. 


is relatively small and the base is less often a 
granulating surface, which is a less favorable base 
for full thickness grafts. Furthermore, the 
ophthalmologist, in his grafting, probably less 
often deals with patients suffering from dehydra- 
tion, hypoproteinemia and avitaminosis. 

In the case of skin from the lid, free, full 
thickness grafts usually take when utilized by 
operators who have followed the principles set 
down by Wheeler. He emphasized the impor- 
tance of pressure dressing, providing close appli- 
cation and immobilization and preventing edema 
and exudate. A stent may be desirable. Sea 
sponge, if available, is useful in obtaining pressure 
but 1s not necessary. Wheeler did not change the 
first dressing for five to seven days. Subsequent 
dressings are made at intervals of two to five 
days. <A rise in temperature, pain, odor and 
discharge at the edge of the dressing will permit 
the diagnosis of infection if it is present. The 
graft need not be disturbed by early and fre- 
quent dressings. 

Case 3.—Repair of defect of skin of lid. 

A. V., private first class, was admitted to Lovell 
General Hospital March 15, 1944, complaining of ina- 
bility to close his right eye completely, associated with 
redness and discharge in that eye. 


10. Padgett, E. C.: 
Charles ( 


Skin Grafting, Springfield, IIl., 
Thomas, Publisher, 1942, pp. 20, 25 and 8&5. 
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He stated that on Jan. 23, 1944 he sustained mul- 
tiple lacerations about the face, when he was thrown 
through the windshield of an automobile involved in 
a collision. He had received prompt treatment at an- 
other hospital, including cutaneous sutures for lacera- 
tions of the right upper eyelid, the right eyebrow, the 
right cheek and the scalp. 

On examination, the right upper lid was seen to be 
pulled up and away from the globe by a scar running 
from the junction of the medial one quarter and the 
lateral three quarters of the border of the lid to a 
point about 8 mm. above the eyebrow (fig. 24). The 
lid did not follow the eye on downward gaze. The 
borders of the upper and lower lids of the right eye 
did not meet irom the middle of the lids to the medial 
canthus, when the eyes were closed (fig. 2B). The 
exposed conjunctiva of the globe in this region was 
injected. The medial quarter of the border of the 
upper lid was slightly everted. An attempt to evert 
the upper lid showed that the medial end of the tarsus 
was fixed by the scar below the eyebrow. 
no limitation of motion of either eye. 


There was 


On March 20, 1944 the scar tissue of the right upper 
lid was completely excised. To form adhesions to the 
lid, the lid margins at this site were denuded in two 
pairs of opposing areas and brought together by means 
of mattress sutures tied over rubber bolsters. The 
defect in the skin in the right upper lid was repaired 
with a free, full thickness graft, elliptic in shape and 
measuring 25 by 9 mm., taken from the leit upper lid. 
The graft was sutured in place with closely spaced, 
fine, interrupted silk sutures on atraumatic needles. 
The surgical wound of the donor lid was closed with 
a subcuticular, running silk suture. Both eyes were 
dressed, and a pressure bandage was applied to the 
right eye. 

The first dressing was done on the fifth day. The 
subcuticular suture was then removed from the left 














Fig. 3 (case 3)—Appearance of the lids after plastic 
repair, with the eves (4) open and (B) closed. 


lid and the right eye only dressed. All sutures were 
removed from the right lid on the seventh day. A 
pressure dressing on the right eye was continued for 
eleven days. All dressings were discontinued on the 
sixteenth day. The intermarginal adhesions were left 
in place for two months and then severed. 

At the time of this report, three months after opera- 
tion, the lid is in good position, and the coloboma is 
absent (fig. 3.4); the lid follows the eye on downward 
gaze and meets well on closure (fig. 3B). 
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SYSTEM OF 
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PROFESSOR E. TRON 
Chair of Ophthalmology of the Navy Academy of Medicine 


NAVAL MEDICAL ACADEMY, U. S. S. R. 


Refraction in the eye is determined by the 
position of the posterior focus of the eye in rela- 
tion to the retina, which, in turn, depends on the 
length of axis and on the value of separate ele- 
ments in the refractive apparatus of the eye, 
namely, radiuses of curvature of the cornea and 
of the surfaces of the lens, depth of the anterior 
chamber and thickness of the lens. The results 
of my investigations, described in a number of 
papers,’ have shown that the length of the axis, as 
well as the elements of the refractive apparatus, 
vary considerably and that this variability has a 
great, and sometimes decisive, significance for 
refraction, permitting one to evaluate properly a 
number of peculiarities associated with the 
anomalies of refraction. However, the length of 
axis and its significance for refraction are not the 
only factors determining refraction in the eye. 
The position of the principal plane of the optical 
system is also of great importance. Each optical 
system possesses a definite refractive power. But 
if one takes into consideration that the distance of 
the posterior focus of the eye is measured from the 
principal planes of the optical system, it is clear 
that the position of the posterior focus must depend 
not only on the refractive power of the system but 
on the position of the principal planes. For this 
reason, the position of the posterior focus in two 
optical systems possessing the same refractive 
power may be different, depending on the position 
of the principal planes. When applied to the 
optical system of the eye, this means that the 
position of the posterior focus depends both on the 
refractive power of the eve and on the position of 
the posterior principal plane of the visual optical 
system. The greater the distance between the 
cornea and the posterior principal plane of the 
eye, the more the posterior focus will be displaced 
backward, the refractive power of the optical sys- 
tem remaining the same; on the other hand, the 
smaller the distance between the cornea and the 


1. Tron, E.: Optical Bases of Ametropia, in Spe- 
cial Collection on Ophthalmology in Honor of Forty 
Years of Scientific Activity of M. I. Averbakh, Mos- 
cow, Gosudarstvennoe izdatelstvo biologischeskoy i me- 
ditsinskoy literature, 1935; Optic Foundations of Aniso- 
and Isometropia, Sovet. vestnik oftal. 6:481-499, 1935. 





posterior principal plane, the more forward will 
be the posterior focus of the optical system. It 
follows that the position of the chief posterior 
focus in relation to the retina and consequently 
the refraction differ with the same length of axis 
and refractive power, depending on the position 
of the posterior principal plane of the optical 
system. 

The aim of the present study was to determine 
whether or not the foregoing statements concern- 
ing the significance of the posterior principal plane 
of the eye in refraction are true. The verification 
was made with 275 eyes by measuring the refrac- 
tion with the Tscherning ophthalmophakometer 
(refraction from + 10 to— 25 D.). The radius 
of corneal curvature was measured with the Javal 
ophthalmometer. The radiuses of curvature of 
the surfaces of the lens, the depth of the anterior 
chamber and the thickness of the lens were 
measured with the Tscherning ophthalmophak- 
ometer. The position of the posterior focus and 
the length of axis were calculated on the basis of 
the data obtained from these determinations after 
refraction under atropine cycloplegia. Measure- 
ments of 130 eyes were taken by my associates 
and me, and values for 145 eyes were obtained 
from the works of Averbakh? and Zeeman.’ | 
used the same material in a number of my earlier 
investigations. 

The first problem to be investigated is the 
variability of the position of the posterior princi- 
pal plane of the optical system. It is well known 
that Gullstrand calculated for his schematic eye a 
distance of 1.602 mm. between the principal 
posterior plane and the cornea. Our data are 
given in table 1. 

“As can be seen from this table, the position of 
the posterior principal plane in the optical system 
of the eye varies widely, within the limits of 1.06 
and 2.51 mm. Its average distance from the 
cornea is 1.63 mm. Thus, our average value co- 


2. Averbakh, M. I.: Dioptrics of Eyes with Vari- 
ous Refraction, Inaug. Dissert., Moscow, 1900. 

3. Zeeman, W. P. C.: Ein Beitrag zur Frage der 
optischen Grundlagen der Aniso- und Isometropie, Arch. 


i. Ophth. 183:211-230, 1935. 
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incides with the position of the posterior princi- 
pal plane in Gullstrand’s schematic eve. How- 
ever, significant deviations from this average 
value in either direction have been recorded. 
Values of 1.40 to 1.90 mm. have been frequently 
encountered, namely, in 232 eves (84.5 per cent ). 

It is seen from the literature that investigations 
were carried out sixty-five years ago the results 
of which permitted the conclusion that the posi- 
tion of the posterior principal plane in the optical 
system of the eve is subject to considerable varia- 
tions. After Helmholtz had suggested his oph- 


Parte 1—Position of Posterior Principal Plane in 275 
Eyes with Refraction from + 10.0 to —25.0 D 


Position of Posterior Nuinber of 


Principal Plane, Min. 


(uses 


1.00 to 1.09... 


1.10 to 1.19 

1.20 to 1.20.. 

1.30 to 1.39 7 
1.40 to 1.49.... is 
1.50. to 1.59... 2 
1.60 to 1.69. t 
1.70 to 1.79 . 
sf ot eee ? 
10 to 1.99 ' 


2.00 to 2.09 
2.10 to 2.19 
2.20 to 2.29. 
30 to 2.39 


2.40 to 2.49... 


2.50 to 2.59 


thalmometer, a number of investigators were for 
many years engaged in measurements of ele- 
ments of the visual apparatus of the eve. The diff- 
culty of the method and the complexity and 
minuteness of the calculations restricted the 
number of examined eves with various refractions 
to 56, among which 31 eves had refractions from 
+ 5.5 to — 13.0 D. (measured by von Reuss *). 
The table shows that in 31 cases the position of 
the posterior principal plane of the optical svs- 
tem presented variations from 1.39 to 2.33 mm. 
However, von Reuss, citing these data, among 
other results of his measurements, did not em- 
phasize the considerable variability in the posi- 
tion of the principal posterior plane as seen from 
these values and did not discuss the finding. 
The literature devoted to the investigation of the 
optical elements of the eve does not contain much 
on this subject, and the problem remains un- 
solved. 

In order to determine factors influencing the 
position of the posterior principal plane in the 


4. von Reuss, A.: Untersuchungen uber die opti- 
schen Constanten ametropischer Augen, Arch. f. Ophth. 
23 (pt. 4) 2183-268, 1877: Ophthalmometrische Mittheil- 
ungen 2: Messung eines atropinisirten hypermetropischen 
\uges, ibid. 26 (pt. 3) 27-11, 1880. 
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eve, we studied the correlation between this posi- 
tion and other elements of the optical visual ap- 
paratus. For this, we calculated the coefficient 
of correlation between the aforementioned ele- 
ments. In estimating the data obtained, one must 
take into consideration variations of the coeffi- 
cient of correlation from 0 to 1. A coefficient of 
correlation equal to O indicates that no quanti- 
tative interdependence exists between the two 
given values. .\ coefficient of correlation equal 
to 1 indicates a maximum possibility of interde- 
pendence between the two values. The correlation 
may be of two kinds, positive or negative. \ 
positive correlation means a simultaneous in- 
crease of both values. \ negative correlation 
means a converse process; that is, an increase 
of one value is accompamed with a decrease of 
the other. The error in the coefficient of corre- 
lation was also calculated in each individual case. 
This was done in order to establish the extent 
of accuracy of the coefficient. \ccording to the 
rules of variation statistics, the coefficient of 
correlation is considered accurate only if the 
error is not more than one-third the value of 
the coefficient. 

The coefficients of correlation obtamed are 
given in table 2. 

As may be seen in table 2, the coefficients of 
correlation show no interdependence between 
the posterior principal plane and the length of 
axis because there is only insignificant and inac- 


curate correlation between these two values 
(coefficient ot correlation = 0.09, which is equal 
Taste 2.—Correlation Between Posterior Principal 


Plane and Some Optical Elements of 
Iisual Apparatus 


Fiements in Regard to Which the 
Coefficient of Correlation 
Was Caleulated 


Coefficient of 
Correlation 


Length of axis 0.098-+0.08 


Refractive power of eye. 0.54+0.06 
Refractive power of cornea 0.002-+0.08 
Refractive power of Jens 0.63+0.05 


to the error + 0.08). This differs from the posi- 
tive, and quite accurate, correlation between the 
position of the posterior principal plane and the 
refractive power of the eve (coefficient of corre- 
lation, 0.54 + 0.06) and shows that the greater 
the refractive power of the eve, the farther the 
posterior principal plane is situated from the 
cornea. The refractive power of the eye is com- 
posed of two essential elements: the refractive 
power of the cornea and the refractive power of 
the lens. The refractive power of the cornea has 
no effect on the position of the posterior principal 
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plane if the corresponding coefficient of corre- 
Jation approaches O (0.02). It is quite different 
with the lens. .\ considerable, positive and quite 
accurate correlation (coefficient of correlation 
0.63 + 0.05) between the position of the posterior 
principal plane and the refractive power of the 
lens indicates that the greater the refractive 
power of the lens the farther the posterior princi- 
pal plane is situated from the cornea. 

The foregoing data on factors determining 
various positions of the posterior principal plane 
in the optical visual system lead to the con- 
clusion that changes in the position of the pos- 
terior principal plane in the eye are dependent 
on the value of the refractive power of the lens 
and that variations in this refractive power are 
most important. 


TABLE 3.—Position of Posterior Principal Plane in 
Eyes with Various Refractive Errors 


Number Extreme (Average Mean 
ot Variants, Value, Square 
Material Eves Min. Mm. Deviation 

Alleyes..... 79 1.06 — 2.51 1.65 + 0.01 + 0.20 + 0.01 
Emmetropia. 60 1.30 — 2.51 1.69 + 0.03 + 0.23 + 0.02 
Ametropia. a 1a 2.18 1.61 + 0.01 + O81 + 0.01 
Hypermetropia. OD 1.07 — 2.06 1.62 + 0.02 + 0.15 + 0.01 
Myopia 120) 1.1 2.18 1.60 + 0.02 + 0.18 + 0.01 


The position of the posterior principal plane 
of the optical visual system with various kinds of 
refractive anomalies is given in table 3. 

As may be seen from table 3, the position of 
the posterior principal plane with various refrac- 
tive conditions is the same. It is to he emphasized, 
however, that not only are the average values 
the same but the variability in the position of the 
posterior principal plane does not change if the 
mean square deviation is considered as the index 
of this variability. 

Since the position of the posterior principal 
plane is subject to considerable changes, the 
question arises concerning the significance of 
this variability for ocular refraction. In the be- 
ginning of this paper, I suggested the hypothesis 
that, the length of axis and the refractive power 
of the eve being the same, the position of the 
posterior principal plane in relation to the retina, 
and consequently the refraction, should differ, 
depending on the position of the posterior prin- 
cipal plane. My associates and I carried out a 
detailed examination of 275 eves, and in numbers 
of instances this hypothesis proved true. In the 
4 cases in table + ametropia was produced by the 
position of the posterior principal plane. 


In each of the 4+ cases listed in table 4, two 
eves are concerned : one emmetropic and the other 
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myopic. The refractive power and the length of 
axis are the same. The only difference is in the 
position of the posterior principal plane, the latter 
causing ametropia in these cases. Certain facts 
prove that this is really true: Namely, in each of 
these cases the posterior principal plane has 
displaced farther forward in the myopic eye than 
in the emmetropic one. This forward. displace- 
ment of the posterior principal plane, the value 
for refractive power and the constant length of 
axis are the reasons that the principal focus is 
not situated on the retina but is in front of it, 
thus causing myopia. Consequently, the greater 
the difference in the position of the posterior 
principal plane, the greater the degree of myopia. 
Thus, myopia of 1.0 D. (cases 1 and 2) corre- 
sponds to a difference in the position of the 
posterior principal plane of 0.39 and 0.36 mm., 
and myopia of 3.0 D. (cases 3 and 4), to a dif- 
ference of O.88 and 0.92 mm. respectively. It is 
to be noted, in addition, that difference in the 
position of the posterior principal plane corre- 
sponds to the degree of myopia. Forward dis- 
Taste 4.—Ametropia Produced by Position of Posterior 


Principal Plane 


Length Refractive Principal 
ot Power Posterior 
(ase Change in ANis, ot Eye, Plane, 
umber Refraction, D Mim. Min. Mm. 
| —1.0 23.42 62.20 1.59 
1 {$$ 
| Emmetropia 25.49 62.10 1.98 
| —1.0 23.30 62.23 1.48 
| Emmetropia 23.38 62.02 1.84 
3.0 24.27 61.81 1.55 
Emmetropia 24.26 61.19 2.45 
3.0 25.06 59.08 1.22 
} 
Fimmetropa 25.09 58.21 2.14 


placement of the posterior principal plane in- 
fluences refraction in the same way as increased 
length of axis. .\ change of 1 mm. in the length 
of axis causes an average change of refraction of 
3.0 D. These figures are in complete conformity 
with data obtained in my 4 cases concerning the 
relation between the degree of myopia and the 
position of the posterior principal plane. 

To what group of refractive anomalies should 
ametropia caused by various positions of the 
posterior principal plane belong? The answer is 
based on the classification of anomalies of refrac- 
tion which I suggested in one of my earlier studies 
on refraction.’ 

All the spherical anomalies of refraction may be 
divided in four groups. This classification is 
based on changes in optical elements in 60 em- 
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metropic eyes, established by means of ophthal- 
mophakometric measurements. 


1. Axial ametropia: refractive power of the 
eye within the limits for emmetropic eyes ; rather 
considerable values for length of axis, as observed 
with emmetropia. 

2. Refractive ametropia: length of axis within 
values observed in emmetropic eyes; rather con- 
siderable values of refractive power, as observed 
with emmetropia. 


3. Mixed ametropia: length of axis and refrac- 
tive power greater or less than values observed in 
emmetropic eyes. 

4. Combination ametropia: values for length 
of axis and for refractive power not beyond 
values obtained for emmetropic eyes, but their 
interrelation differing from that observed in 
normal eyes. 

Ophthalmophakometric measurements on 60 
emmetropic eyes showed that the refractive 
power of emmetropic eyes varies from 52.59 to 
64.12 mm., and the length of axis, from 22.42 to 
27.30 mm. It is obvious that the cases of ametro- 
pia belong to neither of these groups of ano- 
malies. They seem to be closer to the group of 
combination ametropias because in this type re- 
fractive power and length of axis remain within 
the values observed in emmetropic eyes. 

However, these cases of ametropia differ from 
combination ametropia in the tollowing features : 
Length of axis and refractive power in ametropia 
are similar to those in emmetropia but interrela- 
tions of these optical elements are different. In 
ametropia due to the position of the posterior 
principal plane, values for the length of axis and 
for refractive power are not only within the 
limits of those occurring in emmetropia, but the 
interrelations of these optical elements are also 
identical in the two conditions. In these cases, 
ametropia is caused by the position of the pos- 
terior principal plane. Thus these cases present 
a new kind of ametropia. The difference between 
this new kind of ametropia and combination 
ametropia is explained in table 5, in which cases 
of combination ametropia and cases of ametropia 
induced by the position of the posterior principal 
plane are compared. 

Variation in the position of the posterior prin- 
cipal plane can cause not only ametropia but 
various degrees of refractive anomalies. Our 
material contains & illustrative cases. Data given 
in table 4 show that differences in refraction 
produced by the position of the posterior prin- 
cipal plane never exceeds 3.0 D. The fact that 
ametropia induced by the position of the posterior 
principal plane reaches but a small value can be 
explained by the insignificant variation of the 
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posterior principal plane (1.06 to 2.51 mm.), 
Much greater is the variation in refractive power 
and length of axis. As seen from the results of 
my investigations, the values for refractive power 
based on data obtained by measurement of 275 
eyes varied from 52.59 to 66.88 mm., and values 
for length of axis, from 20.75 to 38.08 mm. We 
have noted that values for ametropia belonging 
to other groups reached higher degrees. Thus, 
axial ametropia reached + 10.0 D. in cases of 
hypermetropia and — 25.0 D. in cases of myopia; 
refractive ametropia reached — 13.0 D.; mixed 
ametropia, +- 2.5 D. in cases of hypermetropia 
and — 15.0 D. in cases of myopia, and, finally, 
combination ametropia reached +- 5.0 in cases of 
hypermetropia and — 10.0 D. in cases of myopia. 

After we had established the significance of 
variability of the position of the posterior prin- 


Taste 5.—Combination Ametropia and Ametropia 
Caused by Position of Posterior 
Principal Plane 


Posi- 

tion of 

Refrac- Pos- 

tive terior 

Length Power Prin- 


Change ot of cipal 

in Axis, Eyes, Plane, 

No. Refraction Mm Mm. Mm. 
{ + 4.0 93.52 56.77 1.54 
| 1 Emmetropia 23.50 60.76 1.57 
Emmetropia 25.02 56.81 1.50 


Combination ametropia 4 
« — 3.0 24.27 61.81 1.5 

Emmetropia 24.29 58.61 1.49 

Emmetropia 23.46 61.50 7 


te 


| —1.0 23.42 62.20 1.59 


Ametropia caused by | 3 Emmetropia 23.49 62.10 1.98 


position of principal ‘ 
posterior plane | — 3.0 24.27 61.81 1.55 
{4 Emmetropia 24.26 61.19 2.43 


cipal plane for refraction, it was necessary to 
consider anisometropia and isometropia from this 
point of view. 

Our material contained 22 cases of aniso- 
metropia, with a difference in the refractive 
power of the two eyes of from 2.0 to 13.0 D. 
[ established the optical basis of anisometropia 
in one of my earlier works by considering the 
condition of the visual apparatus in these cases. 
Anisometropia can be divided in three types: 
(1) axial anisometropia, a difference in the re- 
fraction of the two eyes caused by a difference 
in the length of axis; (2) refractive aniso- 
metropia, a difference in refraction of the two 
eyes caused by a difference in refractive power, 
and (3) anisometropia of mixed origin, a differ- 
ence in refraction of the two eyes caused by 
differences in the length of axis and in refractive 
power. 

From the point of view of the position of the 
posterior principal plane in the two eyes, all 
the cases of anisometropia can be divided in 
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three groups: (1) Insignificant difference in the 
position of the posterior principal plane, of less 
than 0.1 mm.; (2) middle value of difference in 
position of the posterior principal plane, from 0.1 
to 0.5 mm.; (3) difference in position of the 
posterior principal plane considerably greater 
than 0.5 mm. The respective degrees of aniso- 
metropia in these groups are as follows: group 1, 
from 2.0 to 7.5 mm.; group 2, from 2.0 to 13.0 
mm. ; group 3, from 2.0 to 4.5 mm. Consequently, 
high and low degree of anisometropia may be 
encountered with considerable, as well as with 
insignificant, differences in the position of the 
posterior principal plane in the two eyes. There- 
fore, the difference in the position of the posterior 
principal plane is of no importance in the genesis 
of anisometropia. 

In 7 cases of isometropia, changes in the posi- 
tion of the posterior principal plane in the two 
eyes were insignificant. They vary from 0.04 to 
0.25 mm., and only in 1 of these cases was the 
difference greater than 0.2 mm. 


CONCLUSIONS 

1. The position of the posterior principal plane 
in the optical visual system is subject to great 
variation. In 275 eyes with refractive power 
of from + 10.0 to — 25.0 D., it changed within 
the limits of 1.06 to 2.51 mm., an average value 
of 1.63 mm. 

2. The position of the posterior principal plane 
is the same with various types of refraction. 
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3. A positive correlation occurs between the 
position of the posterior principal plane and the 
refractive power of the eye and of the lens. 
The greater the refractive power of the eye and 
of the lens, the farther the posterior principal 
plane is situated from the cornea. The coefficient 
of correlation between the position of the pos- 
terior principal plane and the refractive power 
of the eye is + 0.54. The length of axis has no 
effect on the position of the posterior principal 
plane. 


4. A special kind of ametropia is to be noted, 
in which a refractive anomaly is caused by the 
position of the posterior principal plane in the 
optical vision system. This kind of refractive 
anomaly is seldom encountered, only 4 cases out 
of 215, or 1.85 per cent, being encountered. 
Ametropia caused by the position of the posterior 
principal plane reaches only a slight degree 
(3.0) ; the relatively small variability of the pos- 
terior principal plane accounts for this fact. 


5. The position of the posterior principal plane 
may be the cause not only of ametropia but of a 
difference in the degree of refractive anomalies, 
without reaching any considerable value owing to 
the same cause. 


6. Changes in the position of the posterior 
principal plane are of no importance whatever 
for the genesis of anisometropia. 

7. Changes in the position of the posterior 


principal planes in both eyes are inconsiderable 
in isometropia. 








Clinical Notes 


MARFAN’S SYNDROME WITH 
Report of 


James L. 


Since Marian, in 186, first’ described the 
case of a young girl with the symptom complex 
of arachnodactyly and ectopia lentis, there has 
appeared in the literature a sufficient number 
of similar cases so that this syndrome can no 
longer be placed among the rare diseases. The 
reported number of typical and atypical cases 
is now well above 200. 

The present case is a typical instance of Mar- 
fan’s syndrome, with some unusual complica- 
tions. 


The patient is the sixth child of normal, healthy 
parents and grandparents. The first child, a boy, died 
at the age of 6 years in a home for mentally deficient 
children. He was mentally defective, and was subject 
to convulsive seizures. He was said to have an en- 
larged thymus gland. There was no known ocular 
disease. The second child, a boy, died at the age of 
15 months, after a renal infection. This child was 
believed to have been normal in all respects. The third 
and fourth children are normal, healthy girls, aged 17 
and 14 years. The fiith child, a girl, died at the age 
of 6% years. This child was mentally retarded and 
had ectopia lentis and a double ninth rib on the right 
side. The child died, of unknown cause, in a school 
for mentally deficient children. The sixth child, the 
subject of this report, is a 6 year old girl, born at 
term after a normal, spontaneous delivery, prior to 
which the mother had an uneventful gestation. The 
child's development was slow. She spoke a few mono- 
syllables at 15 months but did not talk until she was 
314 years of age. She stood at 16 months and walked 
at 2 years. The gait was always clumsy, and there 
appeared to be exaggeration of associated movements 
The child was too retarded mentally to attend school. 
The parents noticed that vision had never been good, 
as the child was unable to recognize people or objects 
unless within very close range. A few weeks before 
the child’s admission to the hospital the mother first 
noted what she described as a bubble or a drop of oil 
in the pupil of the right eye, which was present only 
at irregular times. . 

Examination revealed a tall, thin girl, with an apa- 
thetic, pained expression. She was 48 inches (121 cm.) 
tall and weighed 46 pounds (20.9 Kg.). 
on general physical examination were essentially with 


The findings 


out significance except for prominent ears; a_ long, 
thin, flat chest; winging of the scapulas; slight curva- 


ture of the spine, and abnormally long, spider-like 


hands and feet. The ophthalmic examination was difh 
Read at a meeting of the New York Academy oi 
Medicine, Section of Ophthalmology, April lo, 1945 
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UNUSUAL COMPLICATIONS 


a Case 
M.D., New York 


cult because of the patient's inability to cooperate 
Visual acuity was not determined. The anterior cham- 
ber of the right eye was very deep, the pupil irregular 
and the iris tremulous. The lens was completely dis- 
located into the vitreous and was seen lying inferiorly. 
At irregular intervals the lens spontaneously luxated in- 
to the anterior chamber tor short periods of time and 
then moved back into the vitreous. The results oi 
examination of the fundus and estimation of tension 
with the fingers were normal. The anterior chamber 
of the left eye was shallow, the pupil small and eccen- 
tric and the lens partially subluxated downward and in- 
ward. Tension seemed elevated on palpation, and the 
fundus was not well seen. The pupils responded poorly 
to mydriatics. With the patient under general anesthesia, 
the tension in the right eve with the lens at the time 
in the anterior chamber was 23 mm. and that in the 
left eye was 45 mm. of mercury, as measured with 
the Schiotz tonometer. An attempt was made to keep 
the lens of the right eye trapped in the anterior cham- 
ber by constricting the iris behind it with miotics, as 
an aid in the extraction of the lens. However, after 
section the pupil dilated; the lens dropped into the 
vitreous, and a complete iridectomy and loop extrac- 
tion were done. After operation, the temporal pillar 
ot the iris became incarcerated in the wound but did 
not prolapse. The postoperative course was otherwise 
uneventful. 

Three weeks later, the lens of the left eve was 
removed by loop extraction after complete iridectomy 
The postoperative course in this eye was uneventful 
The lenses removed from both eyes were almost com- 
pletely spherical. 

After operation, retinoscopic examination revealed a 
refractive error of 9.00 sph. bilaterally and glasses 
were prescribed, which gave vision of approximately 
20/70 in each eye. The tension in both eyes was 
normal to palpation, and the fundi were seen to be 
normal. 

Seven months after extraction of the lens of the 
right eye, a cyst developed in the anterior chamber on 
the temporal pillar of the iris. The cyst grew rapidly 
and within one month half filled the anterior chamber 
and caused a rise in tension in the eye to 40 mm. ot 
mercury (Schigtz). The tension in the left eye was 
23 mm. The child was readmitted to the hospital, 
and a needle was introduced into the cyst at the limbus 
The fluid content of the cyst was evacuated and_ the 
cyst flushed several times with a 3.5 per cent solution 


% iodine. The iodine was withdrawn: the cyst col- 
lapsed, and the needle was removed. The eye remained 


slightly irritable for about two weeks after this pro- 


cedure, but since that time has been white and quiet 
Although = sufh- 


ind the tension normal to palpation 
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PEPPER—BLOOD PRESSURE APPA 


cient time has not elapsed to permit a report on the 
final outcome, there has been no evidence of recurrence 
of the cyst aiter six weeks. 


The salient features in this case are as follows: 

1. This case 1s a typical instance of Martfan’s 
svndrome, occurring in a family in which 3 of 6 
children were mentally deficient, and 1 of the 3 
showed other congenital defects including ectopia 
lentis. In this case the usual features of arach- 
nodactyly were present—ectopia lentis ; apathetic 
expression; prominent ears; thin, flat chest; 
winging of the scapulas. and spinal curvature. 


RATUS FOR USE 


BY THE BLIND 113 


2. The tension was elevated in the eye with 
partial dislocation of the lens but not in the eve 
with complete dislocation despite the presence 
of the lens in the anterior chamber at times. 

3. A cyst developed in the anterior chamber 
of the right eye seven months after extraction 
of the lens, causing a rise in tension in that eye. 

4. The method chosen for treatment of the 
cyst in the anterior chamber was ablation with 
iodine. The treatment was well tolerated and 
to date appears to have been successful. 


635 West One Hundred and Sixty-Fifth Street. 


MODIFICATION OF A BLOOD PRESSURE APPARATUS FOR USE 
BY THE BLIND 


©. H. Perry Peprer, M.D., PHILADELPHIA 


Recording the blood pressure is one of the 
steps in physical examination which is impos- 
sible for the blind physician with any of the 
usual types of sphygmomanometer. By a simple 
modification of the Tycos spring sphygmoma- 
nometer the procedure becomes easy after a little 
practice, with a range of error not exceeding 
10 mm. of mercury. 

All that is necessary to make it possible tor 
a blind physician to read the gage is to cement 
a plastic fiber bristle at right angles to the outer 
third of the needle in such fashion that the tip 
of the bristle projects about one sixteenth of 
an inch (0.16 cm.) through a narrow slit cut 
through the plastic crystal covering the dial. 
The slit is circular in course and extends 
throughout the range of the scale. Small braille 
dots are attached to the crystal at pomts cor- 
responding to the numbers of the scale; larger 
dots can be placed to correspond with readings 
ot 100, 150 and 200 to orient the examiner’s 
finger. (See illustration. ) 

This device was developed by J. O. Nleber 
of the American Foundation for the Blind as 
a result of a request to this Foundation. The 
apparatus has been used with success within 
its margin of error by the blind physician for 
whom it was devised. It is true that there are 
not many blind physicians in practice, but unfor- 
tunately there may be more as a result of war 
injuries. It seems proper, therefore, to draw 


this device to the attention of the medical pro- 
fession and to state that Mr. Kleber believes the 
use of this type of modification could be adapted 
to other gages and meters, enabling blind per- 
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Blood pressure apparatus for use by the blind 





sons to read them by touch. The thanks of the 
medical profession are certainly due to Mr. 
Kleber for his interest and help. 
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EPIDEMIC AND SYMPTOMATIC TYPES 


Two main types of herpes zoster can be differ- 
entiated: the epidemic type, sometimes called 
primary, specific, idiopathic or true herpes zos- 
ter, and the symptomatic type, often called a 
secondary, nonspecific or zosteriform eruption. 
The last term was suggested by Darier in 1923, 
and by Teague, Goodpasture and Lipschitz, in 
1924. 

EPIDEMIC TYPE 


True zoster is contagious and bears a resem- 
blance to varicella, encephalitis and anterior 
poliomyelitis. An attack usually conveys im- 
munity, and, like other exanthems, recurrence is 
unusual. It presents many symptoms commonly 
observed with eruptive febrile diseases, such as 
malaise, digestive disturbances and fever, which 
usually subside with the appearance of the erup- 
tion. True zoster runs a definite course, is not 
related to other disease and often appears in epi- 
demics. Von Hoffmann, in 1879, reported one 
of the first epidemics of ophthalmic zoster, of 24 
cases with ocular complications, during an epi- 
demic of zoster. 


SYMPTOMATIC TYPE 


The symptomatic type of herpes zoster 1s asso- 
ciated with various diseases or complications of 
other disorders or may follow trauma or intoxi- 
cation. Symptomatic zoster has a very different 
history from that of the epidemic type. The 
eruption is due not to a virus but to secondary 
involvement of the nerve or posterior root gan- 
glion in the course of other disease. This eruption 
is unaccompanied with fever, runs a chronic 
course, subsides and may recur, depending on 
the cause. The eruption clears rapidly, without 
deep scarring and pigmentation, and is preceded 
by severe pain for several days, or even weeks. 
The histologic changes are the same as those in 
trae zoster—small round cell infiltrations, hemor- 
rhagic extravasation, destruction of ganglion cells 


and inflammation of nerve sheaths. At the onset 
the symptoms are frequently the same as those 
of true zoster as far as the ophthalmic form is 
concerned. The evolution and termination are 
variable. 

In the literature, symptomatic zoster is attrib- 
uted to the most diverse etiologic factors, ranging 
from acute infection to various kinds of trauma, 
errors of refraction and even severe mental strain 
and emotion. Besnier related the case of a 
student in whom the disease developed while he 
was studying a case. Among etiologic factors 
are syphilis, tuberculosis, acute or chronic infec- 
tions, metabolic diseases, chronic poisoning, mul- 
tiple sclerosis, malaria, leukemia, degenerative 
processes, atmospheric conditions, exposure to 
wind and rain, subarachnoid hemorrhage and 
trauma. Numerous cases have been reported in 
which the eruption followed lesions of the orbit, 
pontile tumors, fracture of the base of the skull 
or spine, extraction of teeth, cataract operations, 
retrogasserian neurotomy and various kinds of 
wounds. 

The symptomatic type is associated with toxic, 
inflammatory or neoplastic damage involving the 
fifth nerve, the gasserian ganglion or fibers that 
constitute the central connections of the nerve. 
Cases have been reported in which the causative 
factor was arsenic, mercury, bismuth, iodides or 
carbon dioxide poisoning, and the disease has 
followed pneumonia, meningitis, influenza, dia- 
betes and gout. In many cases the condition 
bears a distinct relation to diseases of the general 
nervous system and degenerative processes. 

The process may extend to the fibers of the 
posterior root and may extend into the gray 
matter, affecting chiefly the posterior horn; the 
anterior horns may also be involved. Duke-Elder 
stated that some of the lesions which develop 
may be due to the primary central lesion, and 
not to involvement of the ganglion, and that the 
primary cause may be latent at the time of 
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the eruption and the secondary nature of the 
zoster may be diagnosed some time after it has 
subsided. 


Symptomatic zoster is likely to occur when 
the first sensory neuron is damaged. Once the 
virus has entered the sensory neuron, it pro- 
ceeds peripherally toward the skin and centrally 
toward the neuraxis. R. T. Brain suggested 
that the susceptibility of the first sensory neuron 
in adults may be due to its possessing a tissue 
immunity more feeble than that of other parts 
of the body or to its immunity being lowered by 
a preceding lesion. 

Chronic inflammatory disease predisposes to 
herpes zoster. This process within an internal 
organ has been explained by van der Scheer, in 
1913, and by Nyary, in 1921, who in his sum- 
mary stated that a morbid process within an 
internal organ irritates centripetal sympathetic 
fibers. The irritation is transmitted by way of 
the ramus communicans of the sympathetic trunk 
to a spinal ganglion. If such centripetal irri- 
tation is of sufficient intensity, it may go on to the 
cerebrum and cause pain. If not of sufficient 
intensity, a state of irritability persists in the 
ganglion, which may spread to other centripetal 
sensory fibers from the skin, thus producing 
hyperalgesia of Head’s area. Such a prolonged 
state of irritability of a spinal ganglion produces 
physiochemical changes within the ganglion cells 
and sets up a local predisposition to infection 
with the herpes zoster virus or with other patho- 
genic organisms. 


ETIOLOGIC FACTORS 
INJURY 

Injury probably serves as an exciting factor. 
Many cases have been reported in which the 
infection developed in the region which had suf- 
fered the injury, with or without a lesion of the 
skin. The eruption developed soon or in the 
course of a few weeks. 

Many investigators attribute zoster to a virus 
which first affects the skin and then, by an 
ascending process, reaches the nervous system. 
They believe that the trauma acts by diminish- 
ing locally the resistance of the organism to a 
zoster virus, preexistent in the region, and thus 
its resistance to a virus which it normally har- 
bors is reduced. In many cases in the litera- 
ture the cause is given as an injury to the head 
or eyelid, as described by Hofer, Terrien, Hildes- 
heimer, Gauchard and Bernard, and Flemming. 
Charcot, as early as 1859, published his account 
of a case of recurring herpes zoster following 


a gunshot wound. Herpes zoster has followed 
peripheral nerve trauma, as reported by Moore, 
Knowles, Kinnicutt, Coursserant, de Salterain, 
Dumeéry, Terrien and Bayer, and central trauma, 
as reported by Gunn. Zoster has followed sur- 
gical operations on the trigeminus for neuralgia, 
due to injury of the dorsal root ganglions. Also, 
infiltration of the ganglions by tumor or by a 
leukemic process has caused the eruption. Ap- 
parently, anything which may bring about an 
irritable or inflamed gasserian ganglion, spinal 
ganglion, nerve tract or peripheral branches 
may be responsible for the eruption. Knowles 
stated, however, that in cases of traumatic origin 
the ganglions are not involved but the peripheral 
nerves alone are the seat of the pathologic 
changes. Caspar, in 1906, cited a case of herpes 
zoster ophthalmicus in a youth of 18 years in 
which the eruption developed four days after a 
tattooing operation on the cornea. Schiffer 
reported a case of ophthalmic zoster in a patient 
with a melanotic sarcoma of the sphenoid bone. 
In this case the oculomotor paralysis preceded 
the eruption by several weeks. Landis described 
a case in a man, with chronic frontal sinusitis 
and ethmoiditis. A radical operation on the 
frontal sinus revealed pus and a hyperplastic 
mucous membrane undergoing polypoid genera- 
tion. This was removed, and an opening was 
made into the nose. On the second day the 
eruption began to disappear, and on the twelfth 
day little was seen of the vesicles. Schiffer 
stated the belief that the disease was due to a 
peripheral reflex irritation from chronic frontal 
sinusitis. Féstis reported a similar case in 1936. 
Fourestier, in 1939, described a case of zoster 
in a man following an operation on the lung 
for tuberculosis. During the operation the anes- 
thetist injured the right malar region with the 
mask. Nine days later, a typical eruption of 
zoster developed, involving the right upper lid 
and the right side of the nose, and soon became 
bilateral. Snell, in 1896, reported a case of 
zoster that followed an operation for removal 
of cataract. Ammann mentioned 9 cases in 
which injury was followed by typical herpes 
zoster. He stated the belief that the virus of 
herpes simplex was identical with that of herpes 
zoster and that each disease could be caused 
by injury. Lloyd stated that any or all of the 
dendritic group might follow an injury to the 
eye, allowing the virus to enter the deeper 
tissues and then to travel along the nerve sheaths 
to the ganglion. Nicolau and Dragenescu, in 
1936, reported a case in which the disease de- 
veloped five days after an injury to the left 











116 ARCHIVES Ol 
frontal and temporal regions. Involvement ot 
the cornea was complicated with complete oph- 
thalmoplegia. They stated the beliet that a 
neurotropic virus passed from the skin over the 
sensory nerves to the motor nerves.  Raecke, 
in 1910, mentioned a case of herpes zoster in a 
man aged 64 who was injured in the leit eve; 
the injury was followed in ten days by violent 
ophthalmic zoster. He stated the beliet that the 
mechanical irritation called the inflammation of 
Terlinck, in 1928, reported 
a case of zoster in a woman aged 25 who had 
had an injection of alcohol into the gasserian 
ganglion for treatment of neuralgia. Total anes- 
thesia of the first and second branches ot the 
One month later a typical 
ophthalmic zoster appeared, involving these two 
branches of the fitth nerve. Raecke stated the 
belief that the permeability ot the ganglion cells 
was modified by the injection of alcohol, and 
thus the unknown herpetic virus penetrated the 
vanglion cells, ascended along the lymph tracts 
to the sensory neurons and produced the erup- 


the nerve into being. 


fifth nerve developed. 


tion. Grandi, in 1937, described a case of zoster 
in a man who was struck in the right eve while 
emptying a bag of fertilizer. Two days later 
he exhibited photophobia and conjunctival hyper- 
enna. On the fitth day the cutaneous picture 
of herpes zoster appeared over the atfected 
region, with edema of the lids and severe pain. 
One week later there was deep infiltration of 
the cornea, with posterior corneal deposits and 
iritis. 
the assumption that there was loss of corneal 


The relation of trauma is explained on 


tissue, whereby the herpetic virus was enabled 
to localize itself in the corneal parenchyma. Bar- 
1935, described 
a case in a man aged 25 who was struck in the 
right orbital region with a football. Eight days 
later he experienced severe pains in the right 
orbit, with nausea and vomiting. 
meningeal depression developed, and he was hos- 
pitalized. There was severe cephalalgia in the 
right fronto-orbital region. Ptosis of the right 
upper lid was noted, with keratoconjunctival 


raux, Assale and Bastouil, in 


Symptoms of 


injection. Soon there developed a typical oph- 
thalmic zoster, with mydriasis and_ keratitis. 
While the virus of herpes zoster is localized in 
the ganglions of the posterior roots and its lesions 
spread to the cord and the nuclei of origin of 
the sensory nerves of the cerebral area, cor- 
responding to the posterior horn cells of the cord, 
the authors believe that trauma involving the 
vicinity of the usual site of election of zosteric 
manifestations may, by reactivation of the virus 
existent in the latter 
provoke the occurrence of zoster. 


state in the organism. 


IPHTHALMOLOGY 


SYPHILIS 


Numerous cases of herpes zoster have been 
reported in association with syphilis of the central 
nervous system. Syphilis has been given as a 
cause in cases reported by Schaller, Pre ust, Head 
and Campbell, Allbutt and Rolleston, Filatoy, 
Busfield, Doggart, Picault, Clark, Rollet and 
Colrat, Ebaugh and Jetterson, Townes, Boner, 
Osterroht, Rosenmayer, Weill and Revs, Lagen- 
han, and Murzin. Dujardin found 9 cases of 
herpes zoster in 1,200 cases of syphilis. Morax 
commented on the frequency of syphilis in pa- 
tients with zoster. Brown and Dujardin, in 
1919, stated that the frequency of occurrence 
ot herpes zoster is four times as great in syphilitic 
as in nonsyphilitic persons. Schaller concluded 
that symptomatic herpes zoster occurred with 
comparative frequency in cases of syphilis of the 
Head and Campbell, 
ot 21 cases of zoster, found positive evidence of 
syphilis in 14. However, the zoster may be due 
to the arsenical treatment. The slight meningeal 
irritation in syphilis may open the road to infec- 


central nervous system. 


tion with the virus of herpes zoster, and arsenical 
treatment, or inefficient arsenical treatment, may 
predispose to herpes zoster. Vailiere-Vialeix, 
in 1931, reported a case of a female with paren- 
chymatous keratitis following ophthalmic zoster. 
The patient had a positive Wassermann reaction, 
and after antisyphilitic treatment the vesicles 
rapidly disappeared. Lepine, Christy and Feuil- 
lade, in 1932, cited a case of a man of 32 with 
In this 
case the herpes zoster occurred two months 
aiter right hemiplegia. They Stated the belief 
that in this case there was a pathogenic correla- 


corneal ulceration and violent neuralgia. 


tion. The signs of hemiplegia and zoster retro- 


vressed rapidly. They thought that the zoster 
was due to an infectious lesion, localized in the 
protuberance involving the root of the right 
trigeminus nerve. Renard described a case in 
a woman of 31 vears. The corneal miscroscope 
revealed deposits on the posterior surface of 
the cornea and exudate in the pupillary area. 
The Wassermann reaction was positive. Treat- 
ment was instituted, and all symptoms of zoster 
Three months later the left pupil 
There was no reac- 


disappeared. 
was dilated and immobile. 
tion to light, in convergence or consensually. 
There was slight contraction in accommodation. 
The paral sis in this case developed long atter 
disappearance of all symptoms of herpes zoster. 
Renard believed that a primary attack of menin- 
geal svphilis doubtless involved the gasserian 
vanglion and produced the zoster and the paraly- 


sis of the iris. It is difficult to decide whether 
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the pupillary paralysis is due to herpes zoster 
or to infection with Treponema in cases in which 
syphilis exists. 


ENCEPHALITIS 


Herpes zoster has been found associated with 
evidence of involvement of brain tissue. Symp- 
tomatic zoster may follow a lesion of the nervous 
system, and in some cases it is questionable 
whether the zoster is secondary to encephalitis 
of different origin or whether the encephalitis 
is due to the zoster. 
that encephalitis may damage the first sensory 
neuron and lead to an outbreak of zoster or that 
the virus may cause the encephalitis by exten- 
sion. Netter reported that in 1 per cent of 
cases encephalitis was accompanied with supra- 


Most investigators believe 


orbital herpes zoster followed by paresthesia of 
the skin. Schitf and Brain reached the con- 
clusion that there was a group of cases in which 
an extension of zoster infection had produced 
the clinical 
and Bland supported this view. 


picture of encephalitis. Bedson 
Tilney and 
Howe, in 1920, described a case of encephalitis, 
characterized |, 


diplopia. 


weakness, blurred vision and 
After three weeks a typical herpes 
zoster developed along the course of the third 
nerve. Similar cases have been reported by 
Wilson, Netter and .\nnard. 


ARSENIC POISONING 


Numerous cases of ophthalmic zoster following 
arsenical treatment have been reported. Arsenic 
may predispose to the disease in some persons, 
hut it is possible that the drug may cause irrita- 
tion of the gasserian ganglion, and this has been 
observed at autopsy. Hutchinson reported the 
first case of ophthalmic zoster due to arsenical 
poisoning in 1869. 
ported by 


Other cases have been re- 
Head and Campbell, Powell, Cohn, 
Gerson, Pearce, Wilbrand and Saenger, Pergola, 
Weber and 1930, de- 
scribed a case in a girl of 7 years, with chorea, 


Broadbent. Pearce, in 
who was taking an arsenical preparation in 
treatment. When all the symptoms of chorea 
had disappeared, there developed typical ophthal- 
mic zoster, probably the result of arsenical poi- 
soning of the Arnstein, in 1922, 
mentioned 6 cases of zoster following arsphen- 
amine treatment in 2,211 
the skin. 
cases to be some form of the Herxheimer reac- 
tion. = It is 


ganglion. 


disease of 
He considered the eruption in these 


cases ot 


almost impossible to determine 


Whether the zoster is due to the treatment or 


to the disease from which the patient is  suf- 
iering, 


Palazzi, in 1921. described a case in 
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a man ot 42 who was under treatment for acute 
pulpitis of the second lower right molar tooth. 
The carious cavity was cleansed, and arsenical 
treatment was applied for cauterization of the 
pulp. A few hours later the patient complained 
ot severe pain over the entire right half of the 
head, particularly in the fronto-orbital region. 
Shortly aiter typical ophthalmic zoster developed. 
\rsenical medication applied to the pulp may 
produce an irritation capable of manifesting itself 
reflexly in the form of zoster and may be an’ 
evident expression of arsenical idiosynerasy. 
Until a few years ago, the possible occurrence 
ot odontogenic zoster was not considered, but 
numerous instances of the appearance of zosteric 
eruptions in consequence of dental irritation have 
heen recorded in which there had been no ar- 
senical medication. Potassium iodide and _bis- 
muth preparations have been reported as excit- 
ing or supplemental causes of zoster by Griffith, 
Netter and Urbain, Jacquet and others. Many 
cases of herpes zoster have been described as 
following carbon dioxide poisoning. Severe in- 
flammatory changes have been observed in the 
ganglion in cases reported by Cohn, Kozlowski, 
Sattler and Waposi. 
ACUTE DISEASES 

Sicard, in 1905, reported a case of a boy ot 
12 years with bilateral parotiditis, due to mumps. 
\ few days later zoster developed, localized 
over the left half of the face, in the frontal, supra- 
orbital and superior palpebral with 
symptoms of meningitis. These symptoms rap- 
idly disappeared, and recovery followed. In this 
case the first and second branches of the tri- 


regions, 


geminus were affected. The zoster was attributed 
to the cutaneous trophic disturbance produced 
hy extension of the meningeal process to the 
gasserian ganglion. Accordingly, in this case 
the trigeminal zoster in the course of mumps 
provided evidence apparently of a meningeal 
process at the base of the cranium. Galezowski 
mentioned a case of zoster which occurred during 
the course ot Bane, in 1916, 
described a case of zoster in a man following 
an attack of grip, and Schaffer published a case 
in which the condition followed bronchopneu- 
monia. 


pneumonia. 


Many cases have been reported in which 
the disease was a complication of leukemia, as 
cited by Freund, Glaubersohn and Marquez. 
Diabetes has been ascribed as a cause of zoster 
by Atkinson. 
tioned a case in which a sarcoma of the sphenoid 
hone was found, and Charcot mentioned a case 
of zoster occurring in the course of an orbital 


Schiffer, cited by Jessop, men- 
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tumor. Lucic, in 1930, described a case of the 
disease in a man, with corneal vesicles. Eight 
months later, after a submucous resection, the 
corneal symptoms reappeared, and hospitalization 
was necessary, with eventual loss of the eye. 
Chance stated the belief that sinus disease has 
a close relation to ophthalmic zoster as a con- 
tributing cause, and that filaments of nerves 
supplying the sinuses are affected in their pas- 
sage through the sinuses and thus transmit in- 
fections to the nerve branch. Carter told of a 
case of zoster following lumbar puncture. It was 
thought to be due to traumatic irritation trans- 
mitted to the dorsal root ganglion. Coppez 
described a case, in which one year after the 
attack, the eye became inflamed and painful 
at each menstrual period. 


CHICKENPOX 

Much clinical evidence has been presented 
to associate herpes zoster and chickenpox. Many 
writers have drawn attention to this close rela- 
tionship, among them von Bokay, McEwen, 
Jacobi, Bedson and Bland. Work on herpes 
zoster and varicella is extensive, and it has 
been demonstrated on clinical and experimental 
grounds that there is a definite etiologic rela- 
tionship. 

Netter and Urbain. claimed on the basis of 
deviation of complement that the virus of herpes 
zoster is identical with that of varicella. Amies 
found elementary bodies in the serum of patients 
with zoster and varicella which were morpho- 
logically similar. Many investigators, among 
them Brain, Paschen and Pickard, have claimed 
that the antibodies are identical. The histologic 
characteristics of the vesicle are the same in 
chickenpox as in herpes zoster, and it has been 
possible to observe evidences of cross contamina- 
tion, while the fixation reaction is the same with 
both antigens. However, varicella is inoculable, 
and herpes zoster is not; the hematologic for- 
mulas are not the same; neither is the spinal 
fluid changed in varicella, while it is altered in 
zoster. Animal experimentation to prove the 
similarity of the viruses in the two diseases, 
however, has not been successful. The inves- 
tigations of Netter and Urbain showed that there 
were antibodies in the blood of the patient suf- 
fering from herpes zoster. Deviation of the 
complement occurred when the crusts from the 
vesicles of zoster or varicella were used as an- 
tigen against the blood serum of patients with 
zoster, and the same results were found with 
the antigens and the serum of patients with 
chickenpox. In 1926, these authors reported 
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100 cases of herpes zoster, in 93 of which 
deviation of complement occurred. De Lange, 
in 1923, claimed to have demonstrated antibodies 
in the blood of a patient with zoster. Bedson 
and Bland substantiated these claims. The re- 
lationship of the two diseases is strengthened 
by the interchangeable fixation reactions and the 
transmission of zoster by patients with varicella 
and the production of chickenpox by inoculation 
with the zoster virus. Pickard claimed that the 
virus causing varicella and zoster has two phases, 
which are transmutable. The zoster phase has 
its seat in the posterior root ganglion, from 
which the infection may spread locally, involving 
the gasserian ganglion, and extend along the 
sensory nerves to fibrous tissue covered with 
epithelium, where it reverts to the varicella stage. 

In view of the number of cases of herpes 
zoster following varicella and of cases of vari- 
cella following zoster, either disease may be the 
starting point for an epidemic of either type of 
disease. Von Bokay, in 1898, was the first to 
call attention to the relationship existing between 
epidemics of varicella and of herpes zoster and 
reported that most cases of herpes zoster occurred 
one month after epidemics of varicella had 
reached their height. Such a relation has been 
emphasized by Netter and Urbain, Brain, Pas- 
chen, Amies and Pickard. Lévine stated the 
belief that epidemic zoster and epidemic vari- 
cella were produced by modified strains of the 
same parent virus, which would explain the 
interchangeable fixation reactions in the two 
diseases and the high protection each disease 
gives against recurrence. He reported 6 cases 
of zoster following exposure to varicella and 
3 cases of varicella following herpes zoster. Low 
considered that the two diseases have identical 
viruses and differ only in their mode of attack. 


Some investigators believe that the virus which 
causes herpes zoster in the adult may cause 
varicella in the child. This belief is based on 
the development of zoster in adults caring for 
patients with varicella, and many instances have 
been cited in which there has been the curious 
incidence of varicella in children after an adult 
member of the family had herpes zoster. Le 
Feuvre, in 1917, stated that under certain con- 
ditions herpes zoster may be the starting point 
of an epidemic of varicella. He reported 41 cases 
of varicella following exposure to zoster. The 
interval between the zoster and the varicella and 
between the varicella and the zoster averaged 
fourteen days. Netter collected 174 cases of 
varicella following exposure to zoster. The 
incubation period varied from seven to twenty- 
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four days. Renard and Halbron, Sayers, Pado- 
yani, Busfield, Roxburgh, Ardouin, Low, Paton, 
Viallefont, von Bokay, Roberts and Quick have 
described such cases. Hill found 9 cases of 
varicella following zoster and 1 case of zoster 
following chickenpox. Netter and Ernoul, in 
1934, reported an interesting case. During an 
operation for evisceration of the globe following 
purulent dissolution of the cornea in the course 
of ophthalmic zoster, a physician pricked him- 
self in the hand. Twenty-six days later there 
was a typical eruption of zoster in the region 
of the extension of the left median nerve. Three 
weeks later his two children became ill with 
varicella. It was presumed that the virus, by 
following the nerves, had penetrated into the 
intervertebral ganglions and that it must have 
traversed the same route in an opposite direction 
in order to produce a typical herpes zoster 
in the corresponding cutaneous region. 

It is less frequent for zoster to follow expo- 
sure to varicella, although Netter collected 25 
cases of such an 1928. Thus, 
zoster may be followed by zoster in one person 
and by varicella in others and the same is true 
of varicella, or a person may have both diseases 
at the same time. Almost all the patients with 
varicella from exposure to zoster have been chil- 
dren and the patients with zoster from exposure 
to varicella have been adults. 


occurrence in 


Herpes zoster and varicella have occurred at 
the same time in the same person. A two phase 
virus might produce this condition, each phase 
being transmuted into the other. Von Bokay 
recorded 29 cases in which zoster and varicella 
occurred simultaneously. Many similar cases 
have been recorded by Ormsby, Pollitzer, Scham- 
berg, Stelwagon, Corlett, Genet, Barling and 
Cahill, Le Feuvre, Hunter, J. B. Harris, Schiff 
and Brain, Watt, Davenport, Zander-Olsson, 
Barraux and associates and Guillian and asso- 
cates. Although the simultaneous occurrence 
of zoster and varicella has often been reported, 
the relation of the two disorders has thus far 
not been explained. The histologic appearance 
of the vesicles in the two diseases is similar. 
Perivascular infiltrates are found around the 
intervertebral ganglions in both diseases. How- 
ever, there is yet no evidence to show conclu- 
sively that varicella and zoster possess the same 
cause and are due to an identical virus. Brooks, 
in 1931, reported the case of a man aged 70 
who was admitted to the hospital complaining 
of persistent hiccup. There was a history of 
malaise for two weeks previously; then hiccup 
began and had been persistent for three weeks. 
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Shortly after being hospitalized, he broke out 
with typical varicella and a profuse zoster rash. 
This chain of events seems related to a virus 
infection and illustrates the close relationship 
of zoster, varicella and encephalitis and between 
encephalitis and hiccups. Cornil and Blanc, 
Rokitskaya, and Shelmire and Shelmire have 
reported similar cases. 

Low suggested that varicella is an infection 
of the blood while in zoster the virus reaches 
the posterior root from the spinal fluid, to which 
it gains access through the nose. He stated 
that they differ in their manner of attack, zoster 
spreading by way of the lymphatics and varicella 
by way of the blood. 

Paton held a similar view and expressed the 
belief that the two diseases might be due to the 
same virus, differing only in intensity. Stern 
asserted that the virus which causes zoster might 
revert to the varicella phase, after extending 
along the sensory nerves from the ganglion, when 
it reached the cells of ectodermal origin. Barker, 
in 1939, reported 3 cases of herpes zoster oph- 
thalmicus in males, in which there was a gen- 
eralized vesicular eruption on the trunk and 
extremities, clinically similar to varicella. The 
latter, he believed, however, to be an extension 
of the zoster itself or to be due to a dissemina- 
tion of the virus. The generalized eruption dis- 
appeared in ten days, and the original zosteric 
lesions followed the usual course. Kundratitz 
claimed to have produced varicella by inocula- 
tion with zoster vesicles. In 1925 he was able 
to prove that the virus of varicella and the virus 
of herpes zoster are closely related, by immuniz- 
ing children against varicella by means of the 
inoculation of material from patients with zoster. 
In 1927 he reported 26 successful attempts. This 
inoculation was also successfully made by Netter 
and others. <A successful inoculation protected 
against subsequent infection with zoster and also 
against varicella. Lipschitz, in 1921, was able 
to inoculate rabbits with herpes zoster by rub- 
bing vesicular fluid into their scarified corneas, 
with resulting opacities. Histologic study showed 
hypertrophied and swollen connective tissue 
cells; in the nuclei of the epithelial cells and in 
the tissue cells were found intranuclear inclusion 
bodies. Cole and Kuttner, in 1925, in a series 
of cases, were unable to confirm the observa- 
tions of Lipschtitz regarding the experimental 
production of specific lesions in the corneas of 
rabbits. It is very questionable whether herpes 
zoster can be so transmitted. Many other in- 
vestigators, namely, Kraupa, Baum, Lowenstein, 
Netter and Urbain, and Doerr, reported entirely 








}20 


negative results trom the inoculation of the vesi- 
cles of herpes zoster into rabbit corneas. 
investigators have claimed that the etiologic 
agents of varicella and of zoster are the same, 
while Cole and Kuttner stated the belief that 
zoster is due to a modified virus of herpes sim- 
plex. Tyzzer, and Teague, Goodpasture and 
Lipschutz claimed to have found intranuclear 
inclusion bodies in the epithelial cells of the 
cutaneous lesions of all three diseases. 


Some 


HERPES SIMPLEX 


Herpes zoster is thought by some investigators 
to be related to other disorders caused by a 
neurodermotropic virus, such as herpes simplex, 
although the latter does not produce immuniza- 
tion, is inoculable, exhibits no neural distribu- 
tion and fails to show the fixation reaction of 
The clinical manifestations ot} 
the two diseases are different, and the histologic 
lesions are not the same. 
precede the eruption. 


herpes zoster. 


Neuralgia does not 
Herpes simplex lasts only 
a few days and is a local lesion; sensibility is 
not diminished, and the skin does not scar. 
The neuralgia pain is less severe and less per- 
sistent. Ocular tension is not reduced. 

In recent vears a vast amount of work has 
been done on the various manifestations of 
herpes of the cornea and herpes zoster. Buhne- 
mann, in 1937, stated that two diverse views 
are entertained concerning the identity of the 
viruses of herpes zoster and herpes simplex. 
(Ine of these opinions is to the effect that the 
herpes neuralgias of zoster represent the form 
of herpes with an especially prominent neural 


component. The proponents of this theory 
athrm an etiologic relationship of the two 
pathologic agents, which, though they may 


differ morphologically, nevertheless produced the 
same specific injuries to the nerves. .\dherents 
to the other opinion, while they admit the 
alleged identity of the viruses so far as it re- 
lates to the production of vesicular eruptions 
on the skin and of injuries to nerves, insist 
that these pathologic agents are essentially quite 
distinct. The latter hypothesis is now accepted 
by the majority of authors, who conclude that 
zoster is produced by a specific pathologic agent 
and that the virus is not identical with the virus 
of herpes simplex, although the pathologic pic- 
tures of the two conditions agree in some details. 

\t times there is confusion in 
between herpes zoster and herpes simplex, espe- 
cially when the vesicles of herpes simplex appear 
over the distribution of a nerve or when they 
recur. 


diagnosis 


In some cases the cornea reveals approxi- 
mately the same clinical picture with both herpes 
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zoster and herpes simplex, such as minor epi- 
thelial defects, superficial opacities, parenchy- 
matous opacities, ulceration, and at times pan- 
ophthalmitis, resulting from secondary infection, 

Some authors have suggested that herpes 
zoster, herpes simplex, encephalitis and varicella 
are probably caused by the same virus. Man 
believe that a close relationship exists among 
the viruses producing anterior poliomyelitis, 
chronic epidemic encephalitis and herpes zoster 
hecause the pathologic changes that take place 
in the central nervous system are similar in the 
three diseases: the round cell infiltration of the 
gasserian ganglion in zoster. of the anterior horn 
cells in poliomyelitis and of the substantia nigra 
in encephalitis. The relationship of the herpetic 
virus to the virus of epidennc encephalitis js 
apparently so close that the majority of inves- 
tigators unhesitatingly designate both etiologic 
agents by the general denomination of herpeto- 
encephalitic virus. Lloyd stated that the enceph- 
alitis following grip and the herpetic lesions 
following grip form the basis of the belief that 
the herpetic virus is the etiologic agent oi 
encephalitis, multiple sclerosis, poliomyelitis and 
ascending paralysis. The histologic changes in 
the central nervous system in herpes simplex 
are similar to those in encephalitis, although 
inclusion have not been found in the 
latter. Levaditi expressed ihe belief that the 
two diseases might be manifestations of infection 
with the virus. Duke-Elder stated that 
herpes simplex was closely related to enceph- 
alitis but only doubtiully so to der es 
Flexner produced anterior poliony elitism mon- 
keys by infecting them with cultures obtained 
from vesicles of herpes zoster. 


bodies 


same 


zZOster. 


Many investigators believe that zoster is net 
caused by any specific organism and has a com- 
mon etiologic agent with herpes simplex. The 
evidence that result from infection 
with the virus of herpes simplex rests on a smal 


zoster mMlay 
number of cases and needs further investigation. 
Luger and Landa claimed to have obtained the 
virus of herpes simplex from vesicles of zoster. 
Teague and Goodpasture stated that they had 
produced zoster-like lesions in the skin of rabbits 
by inoculation of the virus of herpes simplex. 
Gruter inoculated the rabbits with 
material from patients with zoster, and mild 
keratitis resulted. These 
cluded that the reaction was specific and at- 
tributed it to the virus of herpes simplex «i 
virulence. They concluded that the tw 
viruses were closely related, probably differmg 
They stated that herpes sim- 


cornea of 


investigators con- 


low 


only in virulence. 


plex was a dermotropic strain of the neurotropic 


zoster virus and that the diseases Wet!" 


two 
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different manifestations of the same. entity. 
The consensus, however, is contrarv to. this 
conclusion. -Androge stated that the virus of 


herpes simplex was predominantly dermotropic . 
that is, the cutaneous lesions were more numer- 
ous than the neural lesions but that the contrary 
was true of zoster virus, which was predomi- 
nantly neurotropic. 

On the hand, Lowensteim, in 
proved experimentally the difference 
herpes simplex and herpes zoster. 


1920, 
between 
Zoster could 
not be transmitted to the cornea of rabbits, but 
all such attempts with herpes simplex were 
successful. 
types of herpes simplex from one rabbit cornea 
to another, with changes in the nervous system. 
but in the case of herpes zoster he did not find 
changes either in the eve or in the nervous 
system. Lloyd claimed that the vesicles of 
zoster do not contain virus which can be trans- 
mitted to the corneas of rabbits but that the 
vesicles of herpes simplex do contain a trans- 
missible virus. 

The serum of convalescing 
zoster complement fixation with the 
antigen preparations from zoster vesicles. while 
the serum of patients with herpes simplex shows 
no such properties. Although herpes zoster is 
always included among the diseases due to non- 
filtrable viruses, direct evidence in support of 
this view has not been produced. The work 
of Netter and Urbain, Bedson and Bland, Aitken 
and Brain, Kundratitz and Brussgaard indicates 
that the serum of patients with zoster contains 


other 


Mariana was able to transfer various 


patients from 


vives 


a specific antibody the presence of which can 
be detected by complement fixation tests, using 
as antigen diluted fluid from the zoster vesicles 
ora suspension of the cutaneous crusts. -Accord- 
ing to the findings of these investigators, zoster 
may be regarded as an infection with a virus, 
which leaves evidence of itself, after the illness has 
passed, in the form of antibodies in the serum. 
Weizel reported a case of a patient who had 
received a transfusion of blood from a patient 
with herpes simplex and in three days had a 
typical eruption of herpes zoster on the cheek. 
Anmal inoculation of material from these 
vesicles was Injection of fluid 
irom vesicles into the author’s arm produced 
a papular eruption, which was not like any 
known exanthem. 


unsuccesstul. 


PATHOLOGIC FEATURES 


1861, attributed the 
disease to lesions of the posterior root ganglion 


Von Barensprung, in 


and was the first to report on pathologic inves- 
hgations. In 1865 Charcot and Catard noted 
injection of the capillaries and nerves in the gan- 
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glion. In 1870 Wagner and Weidner each noted 
changes in the ganglion and nerves, and one year 
later \Wyss observed small hemorrhages and 
round cell infiltration in the ganglion. In 1874 
Jaclard published an account describing hyper- 
emia in the ganglions, intense cellular infiltration 
of connective tissue, destruction of connective tis- 
sue bands and alteration of ganglion cells. Sattler, 
in 1875, also found infiltration of the ganglion 
with small round cells, with destruction of gan- 
glion cells and changes in the ophthalmic division 
of the nerve. Kaposi, in 1870, found hemor- 
rhages in the ganglion, surrounded by areas of 
exudation and infiltration. Ganglion cells were 
destroved, and parts of the ganglion were 
sclerosed. (Chandelux, in 1879, observed similar 
alterations in the ganglion, as did Leudet, in 
1887, and Lesser, in 1881. In 1883 Pitres and 
Vaillard noted changes in the peripheral nerves, 
which were confirmed, in 1884, by Curschmann 
and Eisenlohr. Dubler, in 1884, concluded that 
the condition was a perineuritis and that the 
changes in the ganglion were secondary. 

Head and Campbell. in 1900, reported de- 
tailed observations on the posterior root gan- 
glion, in the posterior root itself, in the peripheral 
nerves and in the spinal cord in 23 cases and 
definitely established the pathologic picture. If 
the patient died at the time of the eruption, the 
ganglion was in a state of severe inflammation. 
The interstitial tissue was crowded with small 
round cells, especially at the periphery and in 
the tissues of the central part of the ganglion, 
around areas of extravasated blood. The sub- 
stance of the ganglion might be destroyed to a 
greater or less extent; but if hemorrhage had 
occurred at all, it was always present inthe 
dorsal half of the ganglion. In the center of 
the hemorrhagic focus the ganglion cells were 
destroyed. In the surrounding zone of small 
round cells, the remains of ganglion cells were 
The nuclei of the ganglion cells 
substance of the bodies of 
these cells were devoid of definite structure, 
and the chromophilic Nissl particles were not 
These changes varied in extent in dit- 
ferent cases. The sheaths of the inflamed gang- 
lion were invaded with small round cells. The 
vessels were engorged, and extravasated blood 


usually evident. 


were swollen: the 


seen. 


was often seen. 

In some cases the inflammation subsided and 
left no change in the posterior root ganglion. 
But the greater the severity of the erup- 
tion, the more certain were permanent changes 
to be found in the ganglion. As the inflamma- 
tion subsided, absorption began. The effused 


blood underwent retrogressive changes and 
might remain as a mass of brown granular 
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material. Ultimately the focus of the inflamma- 
tion became converted into fibrous tissue, and 
the extent of this change depended on the 
severity of the inflammation. If mild, there 
was little change; if severe, scar tissue formed. 
In this scar tissue the ganglion cells and nerve 
fibers were destroyed. The sheath over the 
scar tissue was thickened and altered in appear- 
ance. 

Secondary degeneration, similar to changes in 
the ganglion, occurred in the posterior nerve 
roots. Head and Campbell showed that the 
posterior root ganglion was the center of the 
inflammation, which spread up and down the 
nerve to some extent. Sometimes the degen- 
eration extended into the posterior, column of 
the cord and down the sensory nerve and its 
branches to the skin. 

Zoster of the branches of the fifth nerve was 
associated with a similar lesion in the gasserian 
ganglion, which corresponds to a posterior root 


ganglion. This lesion caused secondary degen- 
eration in the sensory root of the gasserian 
ganglion. 


The peripheral nerves also showed changes, 
which could be traced back to the fine twigs 
that passed into the skin. In time the products 
of degeneration were removed from the nerve; 
if the ganglionic lesion was not severe, no ab- 
normality was seen, but if the inflammation 
was severe, the fibers were replaced with fibrous 
tissue. 

Head and Campbell observed that the changes 
in the posterior root ganglion resembled closely 
the changes found in the anterior horn with 
anterior poliomyelitis. In all their the 
anterior root was normal. Hunt confirmed this 
observation. 


cases 


Head and Campbell suggested that the pro- 
duction of the rash was due to an intense irrita- 
tion in the cells of the ganglion, which normally 
subserve the function of pain. If the rash were 
due to increased activity in the posterior root 
ganglion, causing an increase in the normal 
trophic impulse, it would be expected to pro- 
duce a more uniform effect on the skin than it 
actually did, for the lesions in the ganglion were 
usually diffuse, and not confined to limited areas 

Head and Campbell concluded that zoster of 
the branches of the fifth nerve was associated 
with a lesion in the gasserian ganglion and 
that the lesion caused secondary degeneration 
in the sensory root of the gasserian ganglion. 
They stated the belief that the virus responsible 
is neurotropic and has a special affinity for 
spinal ganglions, where changes occur, varying 
from acute lesions to chronic scar formation 
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In cases of symptomatic, or secondary, herpes 
zoster, Head and Campbell found that the blood 
supply to the ganglions was definitely disturbed 
and stated the belief that the process was one 
of acute destruction of ganglion cells due to 
vascular changes, rather than of damage by 
poisoning, with consequent degeneration and 
death of the cells. The changes in the posterior 
root ganglion consisted in acute interstitial in- 
flammation, accompanied with necrosis of the 
ganglion cells. The agent responsible showed 
a specific attraction for one or more posterior 
root ganglions, especially those which contained 
a preponderance of small ganglion cells. They 
stated the belief that these small cells, among 
other functions, subserve the pain sense and that 
their involvement results in the severe neuralgia 
of zoster. Before the eruption appeared, it was 
possible to map out the area later occupied by 
the eruption by means of the hyperalgesia pres- 
ent. They stated the opinion that the eruption 
was not produced by special trophic nerves but 
that it was due to the intense irritation of the 
cells in the ganglion. 

Lauber, in 1905, observed necrosis of nerve 
fibers and evidence of neuritis and perineuritis 
of the involved branches of the fifth nerve, and 
in the corresponding portions of the ganglion 
there were inflammatory and necrotic foci. The 
neuritic symptoms decreased in proportion to 
the distance from the ganglion. André-Thomas 
and Heuyer, in 1912, confirmed the findings 
of Head and Campbell in a patient who died 
three days after an eruption of herpes zoster. 


Similar observations were made by Sunde, 
in 1913. 
Wohlwill reported a fatal case, in which 


autopsy revealed infiltration of the gasserian 
ganglion with lymphocytes and plasma cells. 
The infiltration was confined to a part corre- 
sponding to the first branch of the fifth nerve. 
Infiltration of some intensity was noted in the 
root of the trigeminal nerve and in the proximal 
portion of the first branch. The adventitia and 
media of a small artery in the root showed 
conspicuous infiltration in the lymphocytes and 
plasma cells. Fischl found similar conditions 
in the ganglions and periganglionic tissues, as 
did Rollet and Colrat, in 1926, and Hesser, in 
1924. Kreibig, in 1938, described a case of a 
man of 68 who died nine days after an outbreak 
of bilateral ophthalmic zoster. Practically im 
their entirety the ganglion cells exhibited granular 
disintegration of protoplasm and contraction of 
the nucleus. The pronounced alteration in the 
peripheral nerves, with extensive demarcating 
infiltrates, was in contrast to the slight altera- 
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EDGERTON—HERPES ZOSTER 


tions in the gasserian ganglion and indicated 
dearly that in this instance the initial phe- 
nomenon appeared in the skin and the uvea and 
that the pathologic process then extended 
centralward. 

In years past, conflicting theories have been 
advanced regarding the pathologic process of 
herpes zoster. Levaditi stated the belief that 
there was a fonus immunotrophique in each 
spinal segment which prevented infection and 
that if this was lowered, the organism estab- 
lished itself in the segment of that part of the 
body supplied by it. Vogt asserted that her- 
petic diseases were endogenous and that trauma 
in an area of lowered resistance rendered the 
area susceptible to viruses already present in 
the body. Sieur, Poulard and others divided 
the disease into three forms: a neuritic form, 
which affects the peripheral branches of the 
ophthalmic division; a rhizomeric form, which 
implicates the ganglion, and a metameric form, 
in which the lesions lie in the pontomedullary 
nucleus of the fifth nerve. 

The point of origin of the disease is not 
known, whether central, epidermal or neuronal. 
Most investigators, including Lauber, Wyss, 
Weidner, Kaposi, and Head and Campbell, have 
stated the belief that the primary focus was in 
the ganglion and that the neuritis and degenera- 
tion of nerve fibers were secondary develop- 
ments. They explained the lesions of the skin 
and cornea solely on a neuritic basis. Some 
workers believe that a lowered trophic influence 
permits the entrance of the herpes virus, allow- 
ing it to reach the deeper parts in the eve, 
but this etiologic factor is disputed by most 
investigators. Pickard did not agree with this 
assumption because the cutaneous vesicles did 
not have a uniform effect on the skin. Meller 
concluded that the epithelial changes were due 
to trophic disturbances produced by inflamma- 
tion in the more proximal portion of the nerve. 
He stated the opinion that inflammatory foci in 
the ganglion might produce necroses and inflam- 
matory phenomena within the eye without direct 
extension of the inflammation throughout the 
course of the nerve. He found characteristic 
perineuritic infiltration of the ciliary nerves, 
which could be followed from behind into the 
interior of the eve, wherever the diseased nerves 
branched. Gilbert showed sections in a case in 
which there was perineuritis of the ciliary 
nerves near the ganglion. Choroiditis was also 
present, a condition which he felt was primary 
and the neuritis secondary. He claimed that 
zoster was a local manifestation of a general dis- 
tase and that the ocular lesions were probably 
a perineuritis of the ciliary nerves, a hypothesis 
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which would account for the deep keratitis and 
cyclitis. Friedreich held a_ similar opinion. 
Gardiléi¢é, in 1937, found two areas of necrosis 
in the sclera which he stated were due to trophic 
disturbances from diseased nerves. Duke-Elder 
expressed the belief that ophthalmic zoster was 
dependent on a trophic disturbance, associated 
with a radiculoganglionic and sympathetic in- 
fection with an unknown virus, and that the 
essential cause of the neurotropic disturbance 
was unknown. Van der Scheer, and Aubaret 
and Margaillan held a similar opinion. Accord- 
ing to Sicard, Sicard and Robineau and Vorner, 
the primary role which the sympathetic nervous 
system plays in neuralgias due to peripheral 
neuritis and in vasomotor disturbances which 
precede the eruption argues in favor of interven- 
tion on the radicular sympathetic hilus and serves 
in part to confirm the theory of ganglioradiculo- 
sympathetic zoster. With the trigeminal nerves 
is associated the gasserian ganglion, of the pos- 
terior radicular system of the cord. The 
other, so-called ophthalmic, sphenopalatine and 
otic, ganglions belong to the sympathetic group 
and are themselves dependent on the great 
superior sympathetic cervical ganglion. Ac- 
cordingly, in ophthalmic zoster there is dis- 
harmony between the elements of the sympa- 
thetic system and the sensory nerve fibers. 


If a neuritic process is present, paralysis of 
the sphincter of the iris is readily explained. 
While the ophthalmic nerve contains no motor 
fibers which supply the intrinsic muscles of the 
eye, it is known that sensory fibers from the 
trigeminal nerve reach the ciliary ganglion by 
way of the ophthalmic nerve. The ciliary gan- 
glion is the actual iridoconstrictor center, which 
governs movements of contraction of the pupil. 
A lesion of the ganglion will abolish this contrac- 
tion, and the tension usually becomes lowered 
and the pupil dilates under the influence of the 
dilatory system. Fibers of the trigeminus pro- 
ceeding from the ophthalmic nerve and extend- 
ing to the ciliary ganglion are affected by in- 
flammatory lesions, which, in turn, destroy the 
motor elements of the ganglion. 


Qn the other hand, Dubler, and Curschmann 
and Eisenlohr maintained that the chief empha- 
sis must be placed on the peripheral neuritis. 
They asserted that the pathologic process in the 
ganglion is a probable result of the peripheral 
changes or may be coordinate with them. Wil- 
brand and Saenger accepted this view but were 
not quite so positive about the neuritis. Orr and 
Rows, and Montgomery and Culver also stated 
that the disturbance was an ascending process. 
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Teague and (Geodpasture stated the opinion 
that the virus incubated at the site of the inocula- 
tion passed along the afferent nerve to the ciliary 
ganglion, producing hemorrhagic inflammation, 
and then proceeded along branches of that gan- 
glion to the skin, where the vesicles developed. 
Marianesco and Draganesco stated that the in- 
fection was located in the sensitive nerve endings 
and secondarily involved the motor nerves, with 
dissemination by the veins and lymphatics. They 
traced the infection along ciliary neryes to the 
meninges. Sédan was of the opinion that the 
virus was transmitted to the ciliary ganglion over 
sensory nerve fibers from the nasociliary nerve of 
the fifth nerve. 

Wohlwill expressed the belief that the disease 
was due to an ascending infection, utilizing the 
lymphatics of the nerves. He stated that disease 
of the primary sensory neuron was necessary for 
the development of zoster but that it alone was 
not capable of producing the cutaneous picture ; 
in his opinion, it prepared the soil for the virus, 
which produced the vesicles. This preparation 
of the soil apparently occurred through reflex 
Wohlwill 


assumed a reflex causation of the cutaneous le- 


disturbance of vasomotor innervation. 


sions by vasomotor disturbance and stated that 
this phase might come to an end as soon as 
the reflex arc was interrupted, by the complete 
degeneration of some of the sensory components. 
Montgomery claimed that the zoster virus had 
a special affinity for nerve tissue. 

Some investigators believe the disease to be due 
to irritation of vasodilator fibers, and not to an 
extension of inflammation to the terminal fila- 
ments of nerves in the skin, and they are of the 
opinion that the eruption is caused by inflamma- 
tion of the sympathetic fibers distributed through 
the arteries, which produces distention and possi- 
ble rupture of the capillaries. The sympathetic 
fibers arise from the superior cervical ganglion 
and pass along the nerve to the terminal branches 
of the ophthalmic artery. As the inflammatory 
process affects the ganglion and nerve, the ac- 
companying sympathetic, vasodilator, fibers are 
atfected, leading to vasodilation. They hold that 
the pathologic process is induced by excess ful- 
ness of certain vascular regions and is character- 
ized by areas of vesicles and subepithelial infil- 
tration. The exponents of this vasomotor theory 
are von Recklinghausen, Ebstein and Abadie, von 
Tschermak, \Wohlwill, Aubineau, Nobl 
others. 


and 


In 1898, Abadie expressed the opinion that 
herpes zoster ophthalmicus was provoked by a 
pathologic state of the arteries and that lesions 
ot the ophthalmic artery and its branches were 
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the cause of the zoster phenomena. He stated 
the belief that the eruption was due to vasomotor 
disturbances and attributed the limitation of the 
eruption in the area of distribution of the oph- 
thalmic nerve to disturbance of the sympathetic 
fibers accompanying the arteries in this region. 
He pointed out that the vessels in the area in- 
nervated by the maxillary branches of the fifth 
nerve receive their vasomotor nerves from a dif- 
ferent sympathetic source. But this would not ex- 
plain the corneal lesions or the corneal anesthesia. 
He stated that the ganglion was altered by oblit- 
eration of its nutrient vessels. He expressed the 
belief that the ocular paralyses were also secon- 
dary to vascular lesions and were not due to ex- 
tension of the infection from sensory nerves to 
motor nerves in the orbit or the cranium. Aubi- 
neau agreed with this theory and reported autopsy 
observations in detail. He noted that the arteries 
of the brain were atheromatous and dilated, with 
numerous leukocytes in their lumens and with 
periarteritis, revealed by an abundance of cellular 
elements and by hemorrhages at the periphery of 
the vessels. .\ thrombus was noted in the ex- 
tremity of the ophthalmic artery, with thickening 
ot the intima, and similar changes were observed 
in the smaller ramitications. The gasserian and 
ophthalmic ganglions showed vascular lesions of 
endarteritis and periarteritis. The nerve sheaths 
were thickened and infiltrated with cells in the 
process of multiplication. There were zones in the 
ganglions in which round cells presented clearly 
the aspect of lymphocytes. The arterioles near 
the ganglions exhibited proliferated endothelium, 
and some sections revealed minute hemorrhagic 
foci between the cells. .\n irritative or infectious 
process extended to the vessels and nerves of the 
muscles and to connective tissue which separated 
muscle fasciae. In the muscles were noted masses 
of Ivmphocytes, indicative of inflammatory foci, 
while muscle fasciae, instead of lying side by 
side, were frequently separated by new-formed 
The and 
were all altered, and nerve bundles exhibited 
thickening and cellular multiplication of their 
sheaths. These examinations demonstrated a con- 
stant predominance of arterial lesions. Nobl, in 


connective tissue. arteries arterioles 


1911, argued that herpes zoster is a vasomotor 
disturbance: he stated that if zoster is regarded 
as a vasomotor phenomenon, it is possible that 
at one time various nerve centers of unequal sen- 
sitiveness are stimulated and injured, in varying 
degrees. His explanation is that the initial in- 
flammatory, angioneurotic injury to the vessel 
wall is to be considered as an expression of a 
sympathetic reflex neurosis, which leads first 
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ty edema from vascular dilatation, and later to the 
epithelial neurosis. The irritation of the sympa- 
thetic vasodilator center is distributed through 
the avenues of sensation, whereby the disease of 
the spinal ganglions occasions the afferent irrita- 
tion of the reflexes. Then the excitant acts with 
increasing intensity on the spinal cord and ex- 
tends to the sympathetic ganglions. It is by irri- 
tation of the latter that the vasomotor phenome- 
non occurs. The return of the phenomenon to 
the source of the irritation explains the intense 
local appearance of the eruption in the skin of 
the corresponding nerve. 

Kreibich observed that in the terminal stages 
of dementia paralytica there is often associated a 
typical herpes zoster, which he stated to be due 
to vasomotor changes in the skin associated with 
organic nervous disease. He concluded that 
vasomotor changes are a reflex phenomenon, set 
off by irritation of any part of the afferent limb 
of the reflex arc. He stated the belief that central- 
ly arising stimuli were capable of setting off 
vasomotor reflexes. .\rnstein agreed with Krei- 
hich that the cutaneous lesions occur through irri- 
tation of the Kreibich reflex are at any point of 
its afferent, efferent or central connection. Zee- 
man stated that the anoxemia of the involved tis- 
sue, produced by vasomotor spasm, is responsible 
for the epithelial changes, in conjunction with 
toxins liberated by the etiologic agent within the 
nerve. Bezi expressed the belief that occlusion 
of a vessel produced hemorrhagic necrosis, with 
a leukocytic zone, and that purulent inflamma- 
tion followed. He concluded that the central 
process antedated the peripheral pain and_ the 
cutaneous eruption. 

Kundratitz, however, claimed to be able to 
demonstrate that the virus is in the vesicle; if 
this is so, the cutaneous lesions are not trophic 
or vasoparalytic, as many believe. 

It has proved impossible for most investigators 
to reproduce the disease experimentally, or at 
least to obtain transmission in series. Accord- 
ingly, the nature of the zoster virus is unknown, 
but the disease is assumed to be a specific infec- 
tious process, due to a nonfiltrable neurotropic 
virus. 

However, Rosenow and Oftedal made a com- 
plete report on their experimental work, in which 
they endeavored to prove that herpes zoster was 
a streptococic infection, gaining entrance to the 
circulation through diseased tonsils or pockets of 
pyorrhea and possessing an elective affinity for 
the posterior root ganglions. In animals, they 
produced typical herpetic lesions centrally and 


peripherally by intraperitoneal and subcutaneous 
Injections. 


The ganglions corresponding to the 
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herpetic area in the skin showed hemorrhage and 
edema. Grtter claimed to have produced an 
eruption of herpes zoster by injection of a sus- 
pension of brain substance from animals which 
were infected with herpes zoster. Flexner, and 
Teague, Goodpasture and Lipschtitz reported 
that they produced the disease in animals by in- 
oculation of the virus. Goodpasture claimed to 
have demonstrated the presence of the virus in 
the intervertebral ganglions, as well as in the 
Kuchner, in 1933, stated that he had 
produced the disease in the corneas of rabbits 
by applying scrapings of epithelium from the 
corneas of 36 patients with herpes zoster. Von 
Szily reported having produced uveitis in the 
eves of rabbits with virus from patients with 
herpes zoster, which uveitis was transmitted to 
the opposite eve, giving a clinical and histologic 
picture resembling that of sympathetic ophthal- 
mia. ‘This claim was confirmed later by experi- 
ments by Gifford and Lucic, in 1927, showing 
that the extension occurred via the optic nerve 
and the optic chiasm to the other eye. 

Sunde, in 1913, reported observations at 
autopsy, made three days after the infection. 
The gasserian ganglion was twice the size of that 
on the other side. Sections showed hemorrhagic 
points, and microscopic examination revealed 
acute inflammation, hyperemia, round cell infil- 
tration, capillary hemorrhage and fibropurulent 
exudate. In all sections gram-positive cocci were 
found, some in short chains. Bézi reported 
similar findings seventeen days after the initial 
infection. In the medial two thirds of the 
ganglion was observed a fibrinopurulent exudate 
with pronounced hemorrhage. In the sheath of 
the third nerve a similar purulent exudate was 
noted. Many large cells containing fat granules 
surrounded the degenerated myelin sheaths. 
3ézi demonstrated many bacteria in the areas of 
degenerated myelin sheaths, predominantly 
lancet-shaped, gram-positive diplococci. On the 
other hand, Magnus, in 1902, 1903 and 1906, 
found no organisms in the ganglions of the pos- 
terior horns, and Scheel, in 1904, and Arent 
de Besche, in 1910, were also unsuccessful in 
their search. Freund, in 1928, reported 2 cases 
and found no proof that the etiologic agent was 
demonstrable in the fluid of the zoster vesicle. 


vesicles. 


CUTANEOUS LESIONS 

Head showed that an unruptured cutaneous 
vesicle was divided by small septums, extending 
from the roof to the floor and that in the floor 
were masses of round cells. The external cover- 
ing of the vesicle consisted of the non-nucleated 
cells which made up the epidermis. Head stated 
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the belief that the septums were due to partially 
raised epithelial cells which retained their attach- 
ment to the roof and the floor. The vesicle was a 
cavity with incomplete partitions, formed by 
altered epithelial cells attached to the roof. It 
contained epithelial cells of all ages, which 
showed a nucleus, and many leukocytes derived 
from the vessels. The papillae below the vesicles 
were engorged with blood and contained many 
leukocytes. 

When a vesicle is changing to a pustule, the 
cells in the septums increase and push apart the 
epithelial cells on the floor of the vesicle. The 
cells are often so enlarged as to contain several 
nuclei and surround the nerve trunks and press 
on the nerve covering. This causes the fine nerve 
twigs in the deeper lavers of the corium to show 
swelling of the neurilemma, with degenerated 
myelin sheath, and results in disappearance of 
the white substance of Schwann, leaving the axis- 
cylinder swollen and bare. The larger branches 
also show conspicuous degenerative changes. 
Oliver stated that these changes produce the 
severe attacks of neuralgia which precede or 
accompany the eruption. 

The changes in the skin are usually found in the 
rete layer of the epidermis. The epithelial cells 
assume various shapes as a result of traction: 
these are degenerated cells. In these cells, in and 
around the vesicles, are found inclusion bodies, 
resembling protozoa, at first thought to represent 
parasitic cell inclusions but now considered 
merely as degenerative changes. Sections of the 
skin through lesions show that the vessels are 
dilated and surrounded by lymphocytes and 
leukocytes. The vessel walls are edematous. and 
the internal cells of the walls are swollen. 


OPTIC NERVE, RETINA AND CHOROID 


In some cases the optic nerve has been involved 
during the process, and this may be due to the 
fact that the organism may spread locally from 
the posterior, or gasserian, ganglion to adjoin- 
ing structures. The optic nerve and the gasserian 
ganglion are very close together, and this may 
account for the presence of blindness in some 
cases, the result either of the toxin or of the 
specific virus involving nearby structures. Wyss, 
in 1871, reported that the choroid showed ex- 
travasation of blood and leukocytes. Meller, in 
1920, found small foci of round cells around the 
vessels in the choroid, which were confined almost 
entirely to the middle and outer layers. The 
outer layers of the retina were normal; the stra- 
tum fibers of optic nerve were atrophic, and in 
some places perivascular infiltration was apparent. 
Head and Campbell did not find the retina and 
choroid involved in any of their cases, but in 1] 
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case the optic papilla showed edema and contained 
a few round cells. The optic nerve showed de- 
struction of fibrils of the medullary sheaths of 
the nerve fibers. In some cases the ciliary nerves 
were surrounded by a sheath of mononuclear 
cells. Gilbert observed that horizontal sections 
through the eye at the level of the optic nerve 
showed pronounced perineural infiltrations. The 
sections, which included ciliary nerves in their 
oblique course through the sclera or between the 
sclera and the choroid, showed some marked 
inflammatory changes in and around the nerves, 
The nerves during their oblique course in the 
sclera were cuffed with round cells. When one 
of the nerves lay close to the choroid, the inflam- 
mation involved the choroid, more specifically 
the suprachoroid and the layer of large vessels, 
where the infiltration became primarily inter- 
vascular, rather than perivascular. Accumula- 
tions of round cells occurred in sections of the 
ciliary nerves in the upper half of the bulb, 
posterior to the ciliary processes. Gardilcié, in 
1937, noted similar changes. Kreibig, in 1938, 
found that the posterior ciliary nerves presented, 
in part, similar conspicious alterations, necrosis 
and areas of infiltration. These investigators 
observed perineuritis infiltrates and infiltrates in 
Small 
nerve bundles, likewise densely infiltrated, were 
traceable from the region of entrance of the optic 
nerve to the ciliary body. Numerous perivascu- 
lar infiltrates, unassociated with nerve fibers, were 
Meller was able to follow the 
perineuritic infiltrations into the interior of the 
eve, an observation which would explain the 
many infiltrations of the sclera, choroid, cornea 


the nerve itself, with small hemorrhages. 


also observed. 


and iris, with resulting necrosis. 


IRIS AND CILIARY BODY 


Wyss, in 1871, reported that the iris showed 
numerous lymphocytes on its anterior surface. 
Head and Campbell found that the iris was 
necrosed, as well as nearby portions of the ciliary 
body and the sclera. Meller, in 1920, observed 
that the iris was necrotic, with irregular scatter- 
ing of pigment, and that the ciliary body showed 
many foci of round cells in atrophic muscle 
fibers. The vessel walls showed hyaline degener- 
ation and were thickened. Kreibig found that the 
iris exhibited near the root two small areas of 
necrosis. The ciliary body was found, to a large 
extent, to be necrotic and to be surrounded by a 
dense wall of infiltrate. 


GLAUCOMA 


Disturbances of ocular tension in cases of 
herpes zoster have for several years been the ob- 
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ject of investigations, the results of which have 
added to knowledge of the physiopathology of the 
sympathetic nervous system. The pathologic na- 
ture of the glaucomatous complications is obscure, 
although several hypotheses have been considered. 
Some workers believe that the inflammatory 
process from the gasserian ganglion extends along 
the nerves to the globe of the eye itself. Others 
believe that the acute form of glaucoma is the 
result of a disturbance of the sympathetic nervous 
system. While the action of the sympathetic 
nervous system in the control of ocular tension is 
not as yet clearly understood, the glaucoma 
which supervenes in cases of ophthalmic zoster 
ordinarily is related to sympathetic excitation. 
However, it appears that regulation of ocular 
tension is not controlled by the sympathetic sys- 
tem exclusively, and it is possible that the zoster 
virus may act on tension of the eye by way of 
other nerve Experimental 
gasserian neurotomy 1s accompanied with dimi- 
nution of ocular tension. 


filaments. retro- 
Excitation of the root 
of the trigeminus immediately beyond the pro- 
tuberance raises ocular tension, while its section 
lowers the tension. Asa result, zoster should be 
accompanied, rather, with diminution of tension. 


CORNEA 


Biozzi expressed the opinion that trophic dis- 
turbances in the cornea arise through a nerve 
filament which connects the sphenopalatine with 
the ciliary ganglion, but this filament is not con- 
stant, a fact which explains why the cornea does 
not in all cases participate in the sphenopalatine 
syndrome. Head and Campbell stated that the 
corneal lesion was a subepithelial infiltration in 
the substantia propria, occurring around the 
terminal nerve fibers, which resulted in vesicles 
and secondary infection, or it might lead to kera- 
titis profunda, iridocyclitis, increase in tension, 
optic nerve atrophy and motor paralysis. Reiser 
showed that after destruction of the gasserian 
ganglion the first sign of degeneration of corneal 
nerves appeared in twenty-four hours. After 
sixty hours hardly a single fiber of the thick 
corneal nerve bundles was intact. The signs of 
degeneration lessened toward the periphery of the 
nerve elements, while the terminal nerve fibers 
showed no signs whatever of degeneration. This 
power of resistance is due to the syncytial struc- 
The 
few fibers which enter the cornea from the con- 


tures and has been known for some time. 


junctiva suffice to provide the nerve supply to 
the corneal cells by way of the terminal reticulum, 
which remains intact after section of the afferent 


nerves. 
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ne 1s accustomed to think of sensory nerves 
as conveying only afferent impulses. Broadbent, 
in 1866, stated that in cases of herpes zoster the 
sensory nerves may conduct influences or impres- 
sions from, as well as toward, the nerve centers. 
Parsons expressed the pelief that the transmis- 
sion of impulses also may proceed in the opposite 
direction. Bayliss called these efferent impulses 
in afferent nerves antidromic impulses. He sug- 
gested the term “antidromic” for the process by 
which nerve fibers convey impulses in a direction 
opposite that assumed by the Bell-Majendie law 
when such impulses produce effects in the organs 
of origin of such fibers, that is, when afferent 
fibers excited at their ends, in the central nervous 
system, produce vascular dilation at their periph- 
eral ends, in the body tissues. These posterior 
root fibers are no doubt capable of carrying im- 
pulses in both directions—afferent sensory im- 
pulses from the periphery to the central nervous 
system, and efferent vasodilator impulses from 
the central nervous system to the periphery. 
3ruce carried out a series of experiments to 
show that these sensory fibers must bifurcate at 
their extremities at the periphery of the body, one 
branch ending in the sensory end organs in the 
skin and the other ending in the vessels. The 
former carries sensory impulses centralward, and 
the latter carries vasodilator impulses to the 
periphery. The common stem carries impulses in 
an ascending and a descending direction. Jf the 
cells of the posterior root ganglion are irritated, 
they will be capable of originating impulses which 
pass in two directions, one centralward, causing 
the pain, and the other peripherally, along fibers 
to the bifurcation, from which a twig passes to 


.a vessel and produces dilation. Severe involve- 


ment of the ganglion gives rise to extensive erup- 
tion, and smaller lesions are associated with 
smaller eruptions. Teague, Goodpasture and Lip- 
schutz stated the belief that the virus followed the 
nerve and penetrated the intervertebral ganglion 
and that it must have traversed the same route in 
an opposite direction in order to produce herpes 
zoster in the corresponding cutaneous region. 
This assumption they proved experimentally. 
Groups of vesicular elements, confined to one side 
of the trunk, made their appearance in guinea 
pigs and rabbits in consequence of the introduc- 
tion of virus at one point of the corresponding 
region. In forty-eight hours groups of vesicles 
formed at a distance in the ventral and in the dor- 
sal region but never extended beyond the median 
line. These lesions exhibited all the character- 
istics and distribution of herpes zoster. 
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ADJACENT GANGLIONS 


Although the = specific inflammation attacks 
chiefly one sensory ganglion, the adjacent gan- 
glions may not always escape involvement. This 
explains those cases in which the eruption is in 
the zone of one ganglion-and complications occur 
which can be attributed to involvement of other 
ganglions. Multiple involvement of these gan- 
glions is not infrequent, thus producing a variety 
of clinical combinations. From considerations of 
cases, the symptoms of herpes zoster ophthal- 
micus of the face, neck, ear, mouth, eve and nose 
may occur together in almost every possible 
combination, 


SPINAL FLUID AND BLOOD 


In cases of herpes zoster ophthalmicus. the 
cerebrospinal fluid is modified, and this is not 
surprising, after inflammatory changes and de- 
generation in the posterior roots and posterior 
columns of the cord have taken place. The cul- 
de-sacs of the pia-arachnoid bathe the gasserian 
ganglion, and the inflammatory ganglionic pro- 
cess may, according to its intensity, provoke 
reaction in the spinal fluid, causing lymphocytosis 
and albuminosis. Brown and Dujardin reported 
on a study of the cellular elements in the spinal 
fluid in 42 cases, with inconstant results. In the 
majority of cases a lymphocytosis occurred, which 
showed no relation to the intensity of the erup- 
tion. In the majority of cases there was a slight 
increase in the albumin, and in 1 case there was an 
increase in the globulin content. Similar studies 
by numerous investigators—Corson and Knowles, 
Hunt, Achard, Jacquet and Bariéty, Touraine 
and Baumgartner, Chauffard and Rendu and 
others- been 
\ubaret and Mastier found an increase of ten- 
sion in the spinal fluid with the manometer of 
Claude, as did Rollet and Colrat. 


have described in the literature. 


Some authors 
have described a reduction of tension. 


Glaubersohn and Rabinowicz found, in most 
cases, a slight decrease in neutrophils and a pro- 
nounced increase in lymphocytes. They noted 
leukocytosis from the first to the fifth day, with 
the peak on the third day. From the fifth to the 
eighth day, there was a normal white cell count, 
or leukopenia, with polymorphonuclear leuko- 
cytes predominating and decrease of eosinophils, 
was present. On the eighth to the twelfth day, 
during the stage of drying of the vesicles, a 
leukocytosis, often with an increase of eosinophils, 
Keining and Steiger-Kazal made 


was noted. 


similar observations. 
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PROGNOSIS 


In consideration of ocular complications which 
may develop during the eruption or afterward. 
the prognosis with respect to vision is reserved, 
[t requires careful observation of the patient long 
aiter the disappearance of the zoster for the pur- 
pose of detection of the disturbances of corneg! 
sensitivity. The prognosis in cases of corneal 
ulceration may be serious, as corneal opacity may 
result, in whole or in part, and may become per- 
manent, with serious loss of vision unless requisite 
precautions have been instituted. When the eve 
becomes inflamed with the appearance of the 
cutaneous eruption the cornea is usually severeh 
affected and gives rise to various ocular pictures; 
but, as a rule, when the cornea does not become 
inflamed until the termination of the attack, the 
symptoms are less severe. Corneal ulcerations 
may become secondarily infected, terminating in 
iridocyclitis, glaucoma or perioration. Certain 
lesions may appear in the absence of any super- 
ficial lesions, such as primarv iritis, keratitis or 
glaucoma. While ocular lesions are most ire- 
quently benign, they may suddenly become grave. 
The prognosis is grave when iritis develops, ior 
the eve may continue to be irritable and subject 
to high tension, with glaucoma developing. The 
attack may last f 
months. 


from a few weeks to several 
Severe neuralgic pains with anesthesia 
may persist, and the exhaustion subsequent on 
Violent 


delirium has been known to occur, and. suicide 


continual pain may be a serious factor. 


has been reported in some cases. 

Aside from the serious risks which optic new- 
ritis may offer for function of the eve, it involves 
Only 
rarely does visual function recover even a frac- 
tion of its normal integrity. 


an unfavorable prognosis for the future. 


\Vhen loss of the eve 
is not complete, vision 1s always impaired. 
reserved prognosis is necessary when 
ophthalmoplegic symptoms which do not recede 
completely are observed during the course of the 
eruption. All paralytic phenomena constitute 
a highly important element in prognosis from the 
viewpoint of a nervous disturbance, which ma\ 
Muscular 
complications may be divided into two categories: 


those which tend toward complete recovery, and 


arise in a more or less remote future. 


those which are followed by more or less per- 
manent disturbances, after some improvement. 
In some cases a certain degree of paresis may 
This entails a hazard te 
future motility and may occasion subsequenth 


become permanent. 


even graver disturbances. which may prove fatal. 
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EDGERTON—HERPES 
DIAGNOSIS 


The diagnosis ot herpes zoster ophthalmicus is 
based on symptoms and on the evolution of the 
disease. Sometimes the sequelae render possible 
alate diagnosis. -\s a rule, there is no confusion 
in the diagnosis provided that a thorough exami- 
nation of the functional state of the eve is con- 
ducted in every instance of a zoster eruption. -\ 
careful test of visual acuity should be instituted 
first, and afterward tests for binocular vision and 
motility should be performed, whereupon the 
existence of a slight degree of diplopia or of a 
strabismic deviation will be readily recognized. 

Herpes zoster ophthalmicus has been mistaken 
jor ervsipelas, supraorbital neuralgia, disease of 
the frontal sinus, migraine headache, eczema, 
eyclitis, dacryocystitis, impetigo, sinus throm- 
bosis, cerebral tumor, meningitis and herpes sim- 
plex. In erysipelas. there are large bullae, and 
the skin is greatly swollen. The eruption is not 
limited to the midline; it atfects both sides and 
assumes the aspect of the wings of a butterfly. 
The fever is higher, and the pain is absent. The 
condition may be confused with herpes simplex 
on account of the localization of the latter and the 
nervous disturbances associated with it. Herpes 
simplex is, however, not accompanied with 
neuralgic pains. Impetigo exhibits its character- 
istic crusts and may be localized in any part of 
the face. 
unilateral paralysis of the ocular muscles exists, 
aseptic thrombosis in the cavernous sinus must be 
considered. In a case of this type, there are 
marked chemosis, and frequently exophthalmos, 
and the symptoms are often bilateral. Throm- 
bosis of the lateral sinus can usually be eliminated 
by roentgenograms. 


In some cases, in which an associated 


Slow hemorrhage from an 
aneurysm of the internal carotid artery or from 
the circle of Willis gives a similar picture. Cere- 
bral tumor can usually be eliminated by the his- 
tory of sudden onset, negative roentgenograms 
and absence of signs of intracranial pressure. The 
fifth nerve sends a branch to the meninges, and 
often severe local meningitis may accompany the 
disease. 
TREATMENT 


In an attempt to determine what course of treat- 
ment should be followed in the future in cases of 
ophthalmic zoster, the results and types of ther- 
apy employed in past years have been analyzed. 
A specific treatment for herpes zoster is not 
available, and one must choose from a wide va- 
riety of therapeutic measures. A vast number of 
remedies have been suggested for this disease. 
but no one of them has been successful in all 
cases. The treatment of zoster has been largely 
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symptomatic and has been directed chiefly to the 
relief of pain. The general treatment consists 
of rest in bed, light diet, sedatives and supportive 
measures. Salicylates, quinine, bromide, iodides, 
barbiturates and arsenic have been used as alter- 
atives, with beneficial effect. 

Early protection of the cornea prevents its 

superficial involvement in many cases. The 
cornea can often be protected by the use of oint- 
ments, and atropine is often indicated. If ulcers 
develop and are deep, suturing of the lids may 
he necessary. Rea advised bandaging the eve 
from the start, for a period of several weeks or 
months. He recommended daily irrigations with 
a mild solution of boric acid and use of a mild 
ointment between the lids. 
If hypertonia is present, miotics are indicated 
some cases. The use of warm compresses is 
often advisable. Mild protein silver U. S. P., 
neo-silvol, ethylmorphine hydrochloride, phena- 
caine hydrochloride and ethylhydrocupreine hy- 
drochloride have all been used, with benefit in 
some cases. Pierron advised touching up the 
ulcers of the cornea with 1: 1,000 solution of 
methylthionine hydrochloride or tincture of iodine 
and applying ointment of ichthammol, 1 : 200, be- 
tween the lids. Ammomniated mercury ointment 
and ointment of scarlet red have also been recom- 
mended by some authors. Burwell, in1922, ad- 
vised the use of subconjunctival injections of 
isotonic solution of sodium chloride and an oc- 
casional injection of 1 per cent guaiacol and 
ethylmorphine hydrochloride if corneal lesions 
were present. 


in 


Many types of treatment have been advised for 
the cutaneous lesions. Some authors prefer 
various powders; others use oils to prevent dry- 
ing of the secretions. Painting of the vesicles 
with collodion has been advised, but it may in- 
crease the pain temporarily by contracting the 
skin in the vicinity. Fox, in 1922, advised a mix- 
ture containing liquid petrolatum. Others have 
recommended the use of 5 per cent silver nitrate, 
a weak solution of iodine, a weak solution of 
phenol, tincture of benzoin, hydrogen peroxide or 
sterile olive oil. Employment of pure alcohol 
was advised by Reynolds. Bayer painted the 
vesicles with ointment of ichthammol. Cocaine 
and zinc oxide ointment have been used occa- 
sionally, with success. Astringent powders have 
been advised by Morax, Fuchs and Rollet. Oils 
and petroleum were advised by Doggart, Darier 
and de Schweinitz. Some physicians apply zinc 
stearate, starch and tale over the surface of the 
skin each day, and others prefer bismuth tri- 
bromphenate. Calamine lotion; 2 per cent gen- 
tian violet medicinal; diluted solution of lead 
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subacetate and tincture of opium U. S. P.; 
potassium permanganate, 1:4,000, and various 
other lotions and powders have been tried. 

In 1938 Hollander introduced the treatment of 
anesthetization of hyperesthetic areas of the skin 
for the relief of pain. These areas are located 
about the papules and vesicles of the herpetic 
rash. In all his cases the pain did not return, 
either during or after the resolution of the lestons. 
When every hyperesthetic zone is anesthetized, 
the pain is completely relieved. He employed 
5 per cent benzyl alcohol, 3 per cent ethyl amino- 
benzoate and 1 per cent phenol in expressed oil of 
almond. He injected 0.5 ce. of the preparation 
per square inch of surface, just under the 
corium. Secunda, Wolf and Price treated sev- 
eral patients with a subcutaneous injection of 1 
to 2 per cent solution of procaine hydrochloride 
under the inflammatory tissue, with complete 
relief of pain, and in most cases the relief was 
permanent. The clinical course of the cutaneous 
lesions was not affected. Rosenak reported re- 
lief of pain and regression of vesicles after inter- 
vertebral and paravertebral injections of a 0.5 
per cent aqueous solution of procaine hydro- 
chloride. Pillsbury and Fondé advised the use 
of an ointment containing 1 per cent nupercaine 
hydrochloride in small amounts, rubbed into the 
skin. 

The beneficial effects of thiamine hydrochloride 
in cases of neuritis and its value in prevention of 
certain degenerative changes are acknowledged, 
and as the prominent feature of herpes zoster is 
neuritis and a degenerative change, many investi- 
gators have used it, with good results. Pain 1s 
often definitely relieved. Nitzulescu and Trian- 
daf, Carlevaro, Vorhaus and Viallefont reported 
good results with thiamine hydrochloride, amino- 
and thiosinamine. Thiamine hydro- 
to 10 mg., is often injected subcuta- 
Goodman treated 5 


thionine 
chloride, 5 
neously daily for six days. 
patients with thiamine hydrochloride, with excel- 
lent results. He used six or seven subcutaneous 
injections of 3,000 units. The injections were 
administered daily. He claimed that the pain was 
relieved promptly and the lesions of the skin 
cleared up earlier. .Ascorbic acid has been used 
by some investigators. Dainow, in 1936, claimed 
to obtain a more rapid evolution of the disease 
through repeated intravenous injections of from 
10 to 15 cc. of the substance. Some patients 
received as high as twenty-five injections. Its 
influence is assumed to be due to the fact that 
vitamin C acts directly on the hypothetic virus 
of zoster. 

Vendel, in 1923, was one of the first to enumer- 
ate the benefits of solution of posterior pituitary 
U. S. P. (surgical) for herpes zoster. He 
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advised daily injections of 0.5 to 1 ce. Sidlick 
advised two injections of the substance, a day 
apart. Numerous investigators have reported 
good results with this treatment, among them, 
Somers and Pouppirt, Gifford, and Niles, The 
action of solution of posterior pituitary is directed 
against the symptom of pain, but it has no effect 
on the course of the disease. This treatment 1s 
contraindicated in hypertension, in- 
creased intracranial pressure or pregnancy. 
Rollet, LaChaise, Pierron, Badeaux and 
Stumpf reported good results with radiotherapy 
for the relief of the neuralgia. Lane recom- 
mended radium and reported its use in 5 cases of 


cases oft 


herpes zoster, with good results. 

Heavy doses of roentgen rays are used to re- 
lieve pain and reduce the intraocular tension in 
cases of herpes zoster.” High voltage roentgen 
therapy has been advised by Schamberg; Se- 
cunda, Wolf and Price; Darier; Milian; Meller: 
Keichline; Lloyd; Pardee, Pendergrass, and 
Stephenson, in 1928, noted the early 
relief of pain with roentgen rays, and he claimed 
that it shortened the the disease. 
loveau de Courmelles also reported excellent 
results with this treatment in the relief of pain 
following ophthalmic zoster. He expressed the 
belief that the doses applied should differ accord- 
ing to the individual patient and that a tentative 
dosage is required for each patient. He stated 
that investigation of the conditions of the skin, 
digestive apparatus and cutaneous reactions is 
necessary. With these data, the operator is able 
to determine whether to apply soft rays or hard, 
penetrating rays. Filtration is essential and 
He claimed to 
have had successiul results in 80 per cent of cases 


others. 


course of 


should be adapted to cach patient. 


of herpes zoster, relieving pain and neuralgia in 
a short time, as well as hastening recovery. 
Badeaux, in 1935, reported excellent results with 
roentgen therapy in 4 ophthalmic 
The pain ceased in twenty-four 
hours, and in tour or five days the cutaneous 
lesions were dry and the corneal ulcers had 
healed. 
kilovolt peaks; 5 milliamperes intensity; 4 or 5 
mm. aluminum filter; exposure time of four to 
31x minutes, varying with the region or the case, 
and anode-skin distance of 10 inches (25.4 em.). 
Roentgen irradiation for postzoster neuritis and 
irradiation of the ganglions have reduced the in- 
tensity of the disease and relieved pain. Vignal 
was one of the first fo use roentgen radiation for 
the relief of pain of herpes zoster, and he ex- 
pressed the belief that its value.lay in the specific 
effect on resorption of a round cell infiltrate in 
the spinal ganglions and the posterior spinal nerve 


cases of 


zoster. 


The factors used were as follows: 110 
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High frequency currents have proved service- 
able. Buckley, in 18/74, was the first to use gal- 
yanic current in cases of 
of pain. W. O. 
results, as did Sutton, using 5 milliamperes in 
the treatment. in 1897, and 
Menacho, in 1902, claimed good results with 
dectrotherapy.  Letulle, in 1882, reported suc- 
cessiul use of the faradic current. Violet radia- 
tion has been advocated by some because it is 
rapid in action and effective against pain and its 
use avoids indelible scars. 

Griter used short wave rays from twenty to 
twenty-five minutes, with success, in a case of 
herpes zoster. 


this disease for relief 
Moore later reported good 


‘Tsiekhanovich, 


These rays produced edema of 
the cornea and iris, but the herpetic infiltration 
in the parenchyma cleared rapidly. No burns of 
He concluded that 
the biologic action of the rays was due to the in- 
tense warmth penetrating into the depth of the 
tissues, by which the growth of bacteria was 
stopped, and to the intense increase in the circula- 
tion of Ivmph. 


ocular tissue were observed. 


The latter was manifested in a 
rather protracted edema in the corneal tissues. 
Falcao, in 1927, reported excellent results with 
rays of a Hanau lamp, at a distance of 60cm. The 
pain disappeared after two treatments, and after 
seven applications the eruption had healel, without 
trace of any Llovd advised the use of 
radiant heat, an infra-red lamp or Thermolite. 
Jacobson, in 1926, obtained good results with the 
daily use of a 1,000 watt red globe for twenty 
minutes. A few such applications healed the 
lesions and removed the pain. 


ot scars. 


LL. Coppez advised 
This 


consisted in the employment of currents of low 


diathermy for herpes zoster ophthalmicus. 


This treatment was 
bert, 
in 1941, also reported good results with diathermy 
for the relief of pain. MacNab and Ettles used 
ionic medication in several cases, with benefit. 
The neuralgic pain and disturbed sensibility dis- 
appeared almost at once. 

Marlow observed 4 cases in which treatment 


tension and high frequenev. 
used in 4+ cases, with gratifying results. 


consisted of intramuscular injections of arsphen- 
amine (0.6 Gm.) and mentioned 5 other cases 
reported by Milian in which this therapy was used, 
with striking results. In twenty-four hours the 
pain was much diminished, and in twenty-four 
hours more it was completely relieved. In each 
case the eruption of the skin cleared within a few 
days. All showed large areas of epithelial dis- 
turbance of the cornea, which healed with an in- 
significant scar and with little visual loss. Gebb, 
as did Yanes, reported good results with neo- 
arsphenamine, which brought about immediate 
improvement in the cutaneous lesions but had no 
effect on the ulcerations. Agnello claimed similar 
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results. Romer and Zangger each recommended 
arsenical preparations for internal use during the 
course of the disease. Elliot claimed that solution 
arsenic and mercuric iodides U. S. P., 10 
minims (0.62 cc.), three times daily in water after 
meals, was a specific for pain in this disease and 
helped very much the clinical course. Torres, in 
1936, reported good results with injection of 3 
ce. of Arsaminal (arsphenamine), which gave 
marked relief in twenty-four hours. He con- 
cluded this preparation of arsphenamine repre- 
sented an extraordinarily efficacious therapeutic 
agent for this disease. Mildenberger, in 1937, 
used intravenous doses of Atophanyl (product 
containing cincophen sodium, sodium salicylate 
and paraaminobenzoy! diethyl aminoethanol), 
with excellent results. Endoarsen (a product con- 
taining a cacodylate combined with mercury and 
iodide) also has been recommended. Fournier 
reported good results with intravenous injections 
of iodobenzomethylformine. The pain disap- 
peared in twenty-four hours. ‘Treatments were 
given daily for four days, and by this time the 
lesions of the skin had largely faded. 


of 


Bénard and Joltrain, in 1927, reported good 
results with the use of intravenous injections of 
the sulfurous and isotonic water from springs at 
Uriage, France; 10 cc. doses were given. 

Richman, Beam and Lindberg, and Walker 
and Walker reported successful treatment with 
injections of 5,000 units of diphtheria antitoxin 
given intramuscularly. such treatments 
were given, as a rule, during forty-eight hours. 
They claimed that the subjective and objective 
symptoms abated almost at once. Berrisford, 
in 1935, reported 4 cases, in which he gave three 
intravenous injections of triple typhoid vaccine 
during the course of seven days. He described 
glowing results with this treatment. 


Two 


Phillips and Morginson, in 1932, advocated 
the use of sodium iodide. The drug was used 
intravenously, in 2 Gm. or 31 grain doses on 
alternate days, for from five to seven injections, 
or until relief was obtained. Pain usually dis- 
appeared aiter the first treatment. Lockwood, 
Ruggles and Powell reported good results with 
this type of treatment. Sindhu used the same 
treatment combined with 1 cc. of solution of 
posterior pituitary U.S. P. given subcutaneously, 
the treatment being repeated in two days. 
Stastnik treated 5 patients, in 1935, with a 20 
per cent solution of sodium thiosulfate adminis- 
tered intravenously. Four to twenty injections 
were given, daily or every other day, depending 
on the severity of the ocular infection. Other 
authors used quinine, salicylates, theosinamine, 
ethyl chloride and iodine preparations. Junius 
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reported good results with lactic acid, which he 
claimed were due to its altering effect. Renard 
advised against the use of local treatment if 
there was any motor disturbance of the pupil or 
oculomotor paralysis, but urged mercurial 
therapy. 

Grandi, in 1937, used intramuscular injections 
of Protinal for pain. J. Rollet and Parthiot, and 
Sarkovski recommended injections of procaine 
along the course of the nerve, while Rasquin, 
Michelsen, Vincent, W. Harris and 
advised injection of alcohol into the nerve. Johann- 


Frazier 


son, in 1936, used Impletol (a combination of 
procaine hydrochloride and caffeine) to relieve 
Duke, in 1924, 
advised use of epinephrine subcutaneously, 0.5 ce. 


pain, with satisfactory results. 


every five minutes until the patient was relieved 
or until a tremor appeared. This had no effect 
on the cutaneous lesions. If the drug was given 
in adequate doses, Duke claimed that the relief 
of pain was prompt in 50 per cent of cases. 
Francois, in 1936, used subcutaneous injections 
of antistaphylococcus vaccine in the vicinity of 
the eruption, with good results.  [ouassier, 1n 
the same vear, saw a case in a female who was 
successfully treated by intradermal injection of 
this vaccine. In order to prevent local and gen- 
eral reactions and to avoid the painful sub- 
used ] 
intradermally, in the 
pustule, the repeated 
every two davs and increased each time by 1 
drop. 


cutaneous injections, he drop of the 


vaccine vicinity of the 


largest injection being 
Improvement was noted on the third day. 
The pains had disappeared and the swelling 
lessened. At the time of the sixth injection, of 6 
drops, the patient appeared cured. /our supple- 
inentary injections of 6 drops were given on 
alternate days. The author expressed the belief 
that the superiority of this treatment provided 
protection for the organism against infection, 
simultaneously with promotion of rapid and com 
plete disappearance of pain. Godal and Magrou, 


in 1937, used the same treatment, with 


good 
results. From their experience with vaccino 
therapy of zoster, they were of the opimion that 
the evolution of the disease was curtailed thereby, 


1 


at least so tar as acute svinptoms were Con- 


cerned. The pain was alleviated almost immedt- 
ately, and the lesions dried up more rapidly than 
normally. The relief of pain preceded that of 
the dermatitis. Thev stated the opinion that the 
amount of vaccine should vary according to the 
They thought that the 


vaccine served to abort 


intensity of the zoster. 


action of the the zoster 
promptly, thus preventing the more or less grave 
ocular compli ations, wl ich are 


apprehended. They began treatment with 0.5 ce. 


of antistaphvlococcus vaccine injected into the 


alwavs to be 
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forearm. On the following day they gave 0.75 ce. 
and then 1 ce. for the next four days. 

In patients who suffer from persistent pains, 
accompanied with keratitis, it is often necessary 
to protect the cornea by a median tarsorrhaphy, 
not only during the course of zoster but even for 
many years afterward. Long external blepharor- 
rhaphy is successful in many cases. Cross, in 
1918, performed pericorneal neurotomy in a 
patient for relief of constant pain and corneal 
ulcer. Relief of pain was immediate, and the ulcer 
healed in seventy-two hours. Lodge and Lodge 
sutured the lids to relieve pain, and corneal ulcers 
were checked and repair followed rapidly. Badot 
recommended removal of the central portion of 
the ophthalmic branch of the trigeminus nerve in 
cases of severe zoster. Peet, in 1929, sectioned the 
sensory root of the gasserian ganglion in 2 cases 
of postherpetic trigeminal neuralgia. 

Bryan, in 1923, reported a case of zoster ina 
male involving the first and second branches of 
the nerve. Pain in the eye was relieved by co- 
cainization of the nasal ganglion: and to relieve 
the pain in the distribution of the supraorbital 
and frontal nerves, the ophthalmic division of the 
fifth nerve was reached with cocaine through the 
sphenoid ostium. This gave instant relief, and 
some time later the same procedure was repeated, 
with success. When the procedure was repeated 
the second time, the ophthalmic division was 
cocainized as before, but this did not relieve the 
pain in the eve until the nasal ganglion was 
cocainized. The nasal ganglion is the sympathetic 
ganglion of the maxillary division, corresponding 
to the ciliary ganglion of the ophthalmic division. 
Sicard and Robineau, in 1922, reported 3 cases 
in which persistent neuralgic pain continued for 
after the had 
ectomy was performed in these cases, with de- 


vears disease subsided. Gasser- 
struction of the root by avulsion. The authors 
felt that this was necessary because herpes zoster 
involved not only the ganglion and root but other 
deep centers and that avulsion of the root was 
Complete cure resulted 


1929, described a Case 


more efficacious. 
Wood, in 


of zoster in a woman, who continued to have 


much 
in all 3 cases. 


intense and constant pain on the left side of the 
iace. He injected procaine into the supraorbital 
nerve just back of the foramen. Complete relief 
of pain followed. For this reason, he advised 
division of the supraorbital nerve just Lehind the 
foramen, pulling out as much of the proximal end 
of the nerve as possible to delay union. Cushing, 
in 1920, 


neuraleta. 


treated 3 patients with severe zoster 


In 1 trigeminal neurectomy was done, 
and in the other 2 the supraorbital nerve was 


avulsed. Halphen published a report of a case 
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with vesicular eruption of the left side of the face, 
edematous lids and violent pains. In view of the 
intensity and the persistence of the pain, and 
with knowledge of the theory of the sympathetic 
origin of facial pain, anesthesia of the spheno- 
palatine ganglion was induced, with injection of 
alcohol via the nasal route. The patient experi- 
enced immediate relief of pain. 
dried up on the 


The herpetic 
fourth day, and 
Anes- 


vesicles 


crusts fell off on the eighth day. 
thesia of the 


maxillary 


syinpathetic and = of — the 
superior nerve can be obtained 
by injection behind the tip of the middle turbinate 
bone. He asserted that disappearance of pain 
was due to the irritation of the ophthalmic nerve. 
This was explained on the assumption that the 
alcohol paralyzed the fibers of the sympathetic 
system, since the anesthesia atfected only the 
fibers of the superior manillary nerve, or that re- 
lief from pain was due to trigeminal anesthesia, 
entailing a vasomotor alteration locally or re- 
motely in the region of the sympathetic, with 
reef of pain from this vasomotor alteration, such 
as results from action on the sphenopalatine gan- 
trigeminal neuralgia, 
Frazier found that cocainization of the spheno- 
palatine ganghon controlled) pain almost 1m- 
mediately. tle that the 
paralyzed the sympathetic tibers. 


gion. In many cases of 


concluded treatment 
Kowler, in 
1937, reported good results in 2 cases by paint- 
ing the entire middle turbinate with a solution of 
sjonain, phenolized cocaine. 


Freidenwald, in 1929, was the first to use con- 
valescent serum in this disease, with immediate 
relief of pain. The cutaneous rash rapidly sub- 
sided. =MeDonald, and Walker and Walker 
reported good results with this serum. Gunder- 
sen, in 1940, gave detailed observations and re- 
ported on 91 patients so treated. Sixty-one 
(66 per cent) had ocular infection, and of these, 
82 per cent had useful vision. Of his patients 
not treated with any specific remedy, 40 per cent 
had useful vision. He claimed that good results 
may be expected if treatment is given before the 
ocular infection is established, especially during 
the first few days following the eruption. The 
treatment not only relieved the pain with startling 
suddenness but cut short the course of the disease. 
For those who prefer this type of treatment, con- 
valescent blood or serum, for this disease, blood 
banks should be found to be useful. Cornil and 
Blanc, in 1931, reported on treatment of a pa- 
tient with 20 ce. of blood taken from a patient 
convalescing from zoster. Complete relief of pain 
followed at once. 


The practice of autohemotherapy of dermatoses 
dates from 1913. 


It was preceded during three 
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years by hemoserotherapy, consisting in treat- 
ment of the patient with serum of a healthy per- 
son. In 1913, Ravault simplified the method of 
autoserotherapy by utilizing whole blood of the 
patient from a vein in the elbow. This was 
reinjected at once under the skin of the abdomen 
or into the muscles of the buttock. This treat- 
ment was used for various cutaneous diseases, 
including herpes zoster. Spillman and Raspiller, 
in 1923, used this method successfully in treat- 
ment of zoster, as did Pillsbury and Fonde, 
Parisot and Simonin, Avalos, Drouet and Ver- 
nier, Wintzer, Beeson, Wagner, Resmond, Ter- 
rien, Jarksdale, Worms, 
Sourdille and Legrand, and Francois. This treat- 
ment consists in withdrawal of 5 to 20 ce. of blood 
and its injection into the patient’s gluteal muscles. 
The amount of blood varies. Children are given 
half of jor adults. There are no 
after-effects except slight pain at the site of in- 


Barrio de Medina, 


the amount 


jection, and in some cases a mild febrile reaction 
ensues. \s a rule, two or three injections sut- 
There are usuaily rapid relief of pain and 
healing of the vesicles. Drouet used this method 
in 8 cases of ophthalmic zoster, with excellent 
results. Even with the initial injections, almost 
complete disappearance of pain resulted, with 


fice. 


rapid attenuation of eruptive symptoms. The 
vesicles became desiccated in two or three days, 
and the zoster was cured in ten days. The 


neuralgias were never observed to return after 
the treatment. In 1 of his cases there were three 
recurrences without specific treatment, but after 
the autohemotherapy the symptoms disappeared 
and there Sédan 
gave eight injections to each patient. The first 
injection was of 5 ce.; the second and third, 
of 10 cc. each; the fourth of 15 ce.; the fifth, of 
20 ce., and the sixth, seventh and eighth, of 30 
cc. each. All treatments were given at intervals 
of three days. Sédan concluded that a subnormal 
tension of the globe almost always became ele- 


were no more recurrences. 


vated at the end of five or six hours but that on 
the following day it declined to a level lower than 
that noted prior to injection. Although the 
mechanism of the action is still obscure, it is 
probably that of a protein shock produced by 
albuminoid Wintzer 
asserted that the action was based on sensibiliza- 
tion and desensibilization. Paillard stated the be- 
lief that the blood was slowly absorbed by the 


substances of the blood. 


lymphatics and produced a favorable defense 
reaction. Spillman and Raspiller expressed the 
belief that the treatment could be classed with 
the methods of nonspecific desensibilization. 

I have used this method with success in several 


cases. The procedure is simple, and pain is 
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quickly relieved. The eruption responds to treat- 
ment, and few injections are necessary. Early 
treatment prevents severe pain and ocular com- 
plications. It has no effect on well established 
uveitis, due to zoster, but it may prevent develop- 
ment of new uveal foci of infection. During the 
eruptive period, when palpebral edema is present. 
local treatment should be restricted to moist com- 
presses to avoid accumulation of secretion. In 
some cases the lesions of the skin are best treated 
with a mild astringent lotion, such as solution of 
Olive oil is often 
of benetit in cleansing the skin. At times a pro- 
Cold air and drafts 


calcium hydroxide, twice datly. 


tective dressing is necessary. 


should he avoided. ‘Ten grains (0.65 Gm.) of 
acetylsalicylic acid every four hours will usually 


relieve pain, but in some cases morphine 1s neces- 


sary. -\tropine and ethylmorphine hydrochloride 
may be indicated if the cornea or the tris is in- 
volved. Tetracaine or some other useful local 


anesthetic may be advisable for the relief of pain 
in the cornea or the conjunctiva. Mild proteim 
silver, neo-silvol or some other preparation of 
silver is often found to be useful. 

As soon as swelling of the lids subsides and 
the affected eye can be opened, an examination for 
corneal anesthesia should be conducted, and after- 
ward tests for the extrinsic and intrinsic mo- 
tility of the globe should be made. While cor- 
neal anesthesia persists, the eye should be cov- 
ered with an occlusion bandage, and if anesthesia 
or corneal ulceration persists, tarsorrhaphy 
should be performed and the suture maintained 
for several weeks. 

Even after the disappearance of zoster, patients 
should remain under observation, since corneal 
disturbances or increase of tension may manifest 
itself at a late date and disturbance of sensi- 
bility may persist for a long time, and perhaps 
indefinitely. 

CONCLUSIONS 

The severity and duration of the disease vary. 
Complete recovery may follow in a few weeks, 
or the condition may drag on for months in spite 
f treatment. In all cases of herpes zoster there 


is a morbid condition of the sensory nerves sup- 
plying the affected area, and the type and locali- 
zation of the changes are variable. Specific clin- 
ical manifestations to be the result of 
some form of irritative reaction to the ganglion 


appear 
or nerve, whether due to infection, trauma or 
intoxication. It may be that predisposing factors 
favor the establishment of herpes zoster, such as 
cold, injury, head colds, specific infections or 
sinus or dental disease. The process may start 
in various portions of the nerve, the ganglion or 
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the peripheral branches, and even in the con- 
tiguous ganglions connected with the nerve, such 
as the sphenopalatine ganglion in the case of the 
fiith nerve. 

In a vast majority of cases of ophthalmic 
zoster the disease 1s secondary or symptomatic, 
The causes and character of the basic distur- 
Ditferent 
ease, even latent ones, may result in herpes zos- 


bance vary. kinds of systemic dis- 
ter ophthalmicus. The basic disease may even 
run its course, leaving only a predisposition to 
irritability, 
Levaditi stated his belief that various causes were 


nervous disturbance or nervous 
provocative agents, forming a place of least re- 
sistance on which the latent virus of zoster might 
act. 

It is not known whether in cases of herpes 
zoster which occurs coincidentally with other in- 
fectious diseases the zoster is actually produced 
whether it is 
produced by its own virus, the infection being 


by the same etiologic agent or 


facilitated by general lowering of bodily  re- 
sistance. 

According to some authorities, spread of the 
virus occurs through the cerebrospinal fluid, and 
thus it is explained how the more superficial 
fibers originating from specific sensory nerves 
or fibers destined for certain muscles are first 
affected in certain ganglions or nerve trunks. 
Proponents of this theory regard ophthalmic 
zoster as a manifestation of various infectious 
processes, which are spread by way of the spinal 
fluid, and so account for its selective action on 
particular sensory filaments and muscles, whose 
nerve fibers are superficially located in the nerve 
trunk, which is bathed by the fluid. Goeckerman 
and Wilhelm stated the belief that the same lesion 
might result from several causes, including trau- 
ma, hemorrhage and focal infection. They were 
not convinced that a single agent caused the 
disease. 

There may be a form of zoster not induced by 
neuritis or inflammation of the nerve ganglions 
but due to a disturbance in the higher sensory 
centers of the trigeminus in the medulla ob- 
longata (bulbar type), which has to date been 
described in 1 case, in which malaria was the 
cause, by During and Huber. In this case, 
they concluded that the seat of trouble was 4a 
paralysis of the bulbar nuclei, probably located 
where the centers of the sensory trigeminus and 
the vagus nerve and the posterior horns of the 
second and third cervical segments lie close 
together. They stated the belief that in this case 
the zoster was due to a vascular alteration after 
malaria, following endothelial proliferation and 
partial occlusion of vessels. 
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The traumatic origin of the disease has never 
been scientifically demonstrated, although it is 
possible that there is a connection between corneal 
trauma and these 
cases, it 1s questionable whether injury is the 


corneal herpes zoster. In 
prime etiologic factor. 

Ocular paralyses which supervene during the 
course of zoster are not so rare as is generally 
assumed, although their frequency is variously 
estimated by different observers. Their occur- 
rence is independent of the intensity and distribu- 
tion of the eruption. They usually occur two or 
three weeks after the eruption. The third nerve 
ismost frequently involved, and the paralysis may 
be partial or total. It may be revealed by ptosis or 
mydriasis, although it must be remembered that 
these conditions may also be produced by’ inflam- 
matory ptosis, or by alteration of the pupil due 
to lesions of the cornea, or by paralysis of the 
sympathetic fibers. It has been demonstrated by 
Ingvar that the fibers corresponding to the levator 
palpebrae and the superior rectus muscle occupy 
a superficial situation in the dorsal part of the 
nerve trunk of the fifth nerve, while those cor- 
responding to the inferior oblique muscle are 
also situated superficially but in the ventral part. 
Therefore, these muscles would be more readily 
affected by pathogenic agents attacking the nerve 
trunks externally, as in instances of basal menin- 
gitis or in cases in which the infectious agent is 
spread by the spinal fluid. 

Combinations of paralysis of the trochlear and 
the abducens nerve Only 2 
cases of bilateral paralysis have been noted in 
the literature; 1 of the sixth nerve, reported by 
De River, in 1926, and the other, of the third 
nerve, reported by Gallois, in 1924. Paralysis 
of the motor nerves of the eye may be due to ex- 
tension of the disease to the trigeminus and then 
to the motor nerves by way of the sensory rami- 
fications, which the first branch of the fifth nerve 
sends out to all motor nerves of the eye, before 
entering the orbit. Vernon stated the belief that 
paralysis of the ocular muscles was due to the 
same influence as the herpes, and Wyss was 
inclined to refer the muscular paralysis to myo- 


sometimes occur. 


sitis. I found 242 cases of paralysis of the ocular 
muscles in the literature. 

The lacrimal gland reveals its participation in 
the disorder by disturbances of nerves controlling 
the secretion of tears, which cause abundant tran- 
sitory lacrimation. Terrien said that the kera- 
titis was favored by the abolition of continuous 
lacrimation, which he thought depended on the 
facial nerve, and stated that when the petrous 
bone was removed at the same time as the gan- 
glion, the secretion of tears disappeared and the 
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cornea was altered. But if the ganglion was 
sectioned without cutting out the petrous bone, 
the secretion of tears was preserved. 

The epithelium of the cornea is soft, delicate 
and loosely attached to Bowman’s membrane. It 
is liable to injury, has a precarious nutrition and 
retains its health mainly through its sensitiveness. 
The rich nerve supply protects the cornea by the 
sensation of pain and by the trophic influence, the 
influence which the healthy nerve has on corneal 
nutrition. This ease of epithelial denudation is 
an important factor in development of corneal 
disorders. In herpes zoster there is corneal anes- 
thesia, and this invites secondary infection and 
renders the cornea lable to injury. In addition, 
there may be an irritative influence passing down 
the nerve, causing disturbed nutrition, or the 
normal influence that passes along the nerve may 
he disturbed. In addition to the detached corneal 
epithelium, the small, inflamed terminal nerve 
fibers set up an irritative process at the periphery. 
In cases of corneal ulceration, the result is that 
charaeteristic of every infection of the cornea. 
The lesion may terminate in a scar and leave 2 
serious diminution of vision, 

The fifth nerve is similar, morphologically and 
physiologically, to the posterior radicle of a spinal 
nerve. According to Talkovskty, it has a definite 
biologic arrangement in the ectodermal portion 
of the cornea and appears to be neurotropic for 
an ectodermal virus. He claimed that the devel- 
opment of the corneal process was explained by 
the morphologic character of the nerve apparatus 
of the cornea, the status of the nerve portions and 
the anatomic communications with the nerve net- 
work of the cornea. 

There is always anesthesia with zoster of the 
skin, and usually areas of anesthesia are found on 
the cornea. The cornea may be hypesthetic, and 
some authors believe this loss of sensation under- 
lies the corneal lesions. Experimental work has 
shown that in cases of section of the trigeminus 
in which sensibility was preserved keratitis was 
rare, while keratitis was present in the majority 
of instances in which anesthesia was absolute. 
The impairment of corneal sensation varies, the 
degree depending on the amount of damage sus- 
tained by the ganglion. Head and Campbell 
showed in their researches that the more severe 
keratitis was associated with complete destruction 
of nerve cells in the ganglion. Lesions of the 
cornea are present in 40 per cent of cases. 

Various hypotheses are given to account for 
the optic neuritis. Included among these are 
reflex disturbances, particularly the anastomotic 
union of a filament of the ciliary nerve with the 
optic nerve, acompanying the central artery of 








136 ARCHIVES OF 
the retina. According to this theory, infection 
proceeding from the ganglion descends along the 
trunk of the ophthalmic nerve and thus reaches 
the optic nerve. 

[ritis often manifests itself as an anterior uveitis 
or an iridochoroiditis and is characterized by 
its torpidity and by the minute percipitates on 
the posterior surface of the cornea. In some cases, 
the classic form with posterior synechias is seen. 
It may be associated with hypertonia, even though 
iritis is ordinarily associated with hypotonia. 
Iritis is present in about one fifth of all cases of 
ophthalmic zoster. 

No definite etiologic factor has been found. 
Some kind of acute intoxication takes place, be- 
coming localized in the ganglion and producing a 
toxic element that irritates the nerve ends of the 
part involved, causing herpes to develop. It is 
questionable whether the disease is due to any 
special etiologic factor, even though it appears 
contagious at times. 

The cutaneous lesions may be due to products 
of degenerated ganglion cells conveyed along the 
nerve to the termination in the skin or to the 
exciting organism itself acting through nerve 
impulses on actual passage of the virus, or to the 
products of degenerated nerve fibers in the skin. 
There is selectivity, for at times the skin is not 
reddened vesicles, and the 
vesicles do not appear in all parts of the skin 
supplied by the nerve. 


even between the 


Whether the disease is due to selective affinity 
of some virus or bacterium in a focal lesion, as 
claimed by Rosenow, or to the selective action of 
their toxins, as suggested by Mackenzie, is ques- 
tionable. If one virus is responsible for so many 
different lesions, it is certain that it is capable 
of different action at various times and_ places. 
It is quite possible that the virus is lable to a 
variable virulence and may be inconstant in its 
affinity for the bipolar ganglion cells. Irritation 
of these cells causes the herpetic eruption, whether 
due to a virus or to some inflammatory process or 
growth. Whether it is exogenous and extends 
to the ganglion by way of the nerve, or whether 
it is endogenous and is attracted by the nerves and 
ganglion through increased neural irritation is 
not known. 

Age and sex are not factors. On the basis of 
findings in the blood in the disease and of reports 
in the literature, the infection is thought to be of 
low virulence, and no detinite conclusion can be 
drawn concerning the severity of the disease by 
examination of the blood. 

The disease is often associated with dental and 
focal infection, but most adults have enough 1n- 
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fection, local or general, in their systems so that 
an attack could occur at any time and need not 
appear in epidemic form. There may be a special 
local or general susceptibility, for not every one 
has the disease. 

The essential cause of the disturbance is un- 
known, whether destruction of trophic fibers, ir- 
ritation of nerve elements, injury to insensitive 
structures, spread of the degeneration process 
from nerve terminals to cells in the ganglion or 
a specific infection, 

The pathologic process of ophthalmic zoster is 
a disturbance either in the gasserian ganglion or 
along the course of the branches of the fifth 
nerve or both, atfecting the skin, mucous mem- 
branes and tissues supplied by these nerves, 
These lesions may be the result of hemorrhage in 
the ganglions or the sheath of the nerve, causing 
pressure on the nerve, or of senile degeneration 
or a localized inflammatory process in either the 
nerve or the ganglion, or a tissue reaction to 
various types of irritant 

Secondary degeneration may be found in the 
posterior columns of the cord, in the fibers of the 
posterior roots central to the ganglions and in 
the afferent fibers of peripheral nerves leading 
to the ganglions. 

In consequence of observations and experi- 
ments by many investigators, most writers con- 
clude that an independent pathologic entity is 
involved and that herpes zoster is an infectious 
disease Of One or more spinal ganglions. 

It is possible that, instead of a virus, the real 
nature of the cause is a change in complex pro- 
tein molecules. Different 
arrangements of the 


different 
may produce 
various types of disease. The molecule under dif- 


strains or 
molecule 


ferent degrees of body temperature may become 
weakened or strengthened to such an_ extent 
that it can then enter the body cells, which have 
been altered, and the molecule is then capable 
of producing a ditferent disease, such as herpes 
zoster or varicella. 
that the molecule can grow when it touches the 
exact kind of living cell it likes for a home. 
These nonliving molecules, or enzymes, merely 
They move 
about when they enter certain cells and_ then 
grow, and probably reproduce. If their structure 
is unchanged, they are harmless, and the way in 
which they are put together determines whether 
or not they are dangerous. The molecule ts at 


Investigators have shown 


exist, neither growing nor dying. 


the merey of its environment, but on entering 
the right kind of cell, it reproduces itself and 
grows. As a result, rapid growth of molecules 
may cause immediate death of the cell. It was not 
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until the development of the electron microscope 
that viruses could be photographed and_ their 
structure studied, and in all probability a virus is 
a protein molecule. 

After having made an exhaustive search of 
the literature, and with the aid of several trans- 
lators, | find that there are approximately 2,250 
cases of ophthalmic zoster reported to date. Some 
investigators have made a very careful study of 
cases and of the pathologic changes and the pic- 
ture presented. Others have made only brief 
reports, with short case histories. In many of 
the cases described there was no reference to sex 
or age or to the eye involved. The average age 
was found to be 43 years; males were affected 
in 54 per cent of the cases; 
involved in 54 per cent. 


the right eye was 
The cornea was dis- 
turbed in 39 per cent and the globe affected in 
49 per cent. The ocular muscles were involved 
during the disease in 13 per cent of cases and the 
facial nerve in 7 per cent. An Argyll Robertson 
pupil was described in 23 instances, and glaucoma 
appeared in the course of the disease in 65 cases. 
There were reports of 35 cases of episcleritis, 
41 cases of recurrent ophthalmic zoster and 52 
cases of the bilateral disease. All the branches 
of the fifth nerve were involved in 25 cases, and 
the first and second branches were affected in 
67 cases. Retrobulbar neuritis, optic neuritis and 
optic atrophy appeared in 40 cases, and in numer- 
ous cases perforation of the globe resulted from 
panophthalmitis. In 68 cases of ophthalmic zoster 
the patient was under 20 years of age; in 44 
cases, under 13 years; in 24 cases, under 6 years, 
and in 14 cases under 1 year of age. 

REPORT OF 


PERSONAL CASES 


J. C., a man aged 75, complained of severe pain 
over the right eye and the right side of the head one 
day after being exposed to a cold wind and rain. The 
neuralgic pain was of sudden onset in the area of dis- 
tribution of the first branch of the fifth nerve, fol- 
lowed in two days by a vesicular eruption. 

He was seen two days after the eruption, which 
appeared on the right side of the forehead. sharply 
demarcated against the midline and extending to the 
scalp, eyebrow and external palpebral commissure. 
There was associated edema of the conjunctiva, which 
partly covered the cornea, with increased lacrimation. 
Vision at this time was 20/100 in the right eve and 


. : a a5 
0/20 in the left eye. The temperature was 37.5 C. 


(99.5 F.), the respiratory rate 20 and the pulse rate 
” a minute. The white cell count was 10,000. The 
urine was normal, and the Wassermann reactions of 


the blood and the spinal fluid were negative. The 
Personal history was noncontributory. The patient was 


a well developed, well nourished, healthy man. The 


heart was normal in size, rate and rhythm. No mur- 
murs were present. The blood pressure was 160. sys- 
tolic and 80 diastolic. The lungs were clear on 


Nercussion and auscultation, and no rales were present. 
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The abdomen showed no tenderness or palpable masses. 
The reflexes were normal. 

Four days later sudden diplopia appeared, due to 
paralysis oi the right sixth nerve. There were simul- 
taneous increase in the periorbital edema and_ the 
appearance of a new crop of vesicles at the nasal 
angle of the right eye and over the right half of the 
nose, in the area supplied by the infratrochlear nerve. 
The eyeball became intensely injected, with much 
lacrimation and mucopurulent discharge. The ocular 
tension was increased. A few erosions were noted 
on the cornea, which was somewhat edematous and 
hazy. The corneal infiltrate involved most of the nasal 
half of the cornea, with some vascularization. Hyper- 
esihesia of the skin was present in the area supplied 
by the fifth nerve. The cornea was insensitive. 

The paralysis of the abducens nerve coincided with 
the appearance of the secondary crop of vesicles at 
the nasal angle of the right eye, probably the result 
of the direct extension from the nasociliary nerve to 
the sixth nerve in their passage through the supra- 
orbital foramen or deeper in the orbit. : 

The cutaneous eruption went through the stages of 
vesicle formation, drying of pustules, crusting and 
pigmented scarring. The acute phase of the infection 
subsided in about eight weeks, and sixteen weeks 
later all symptoms had disappeared. The resulting 
All diplopia disappeared in two 
weeks, and the tension returned to normal. 

The pupil was kept dilated with 1 per cent atropine 
sulfate, and 10 per cent neo-silvol was used in the 
eye three times daily. The eye was kept covered. 
Salicylates were administered freely for the relief of 
pain. Calamine lotion was used for the lesions of the 
skin. Thiamine hydrochloride, 2,006 units, was given 
daily for six days. 


Case 2.—E. R., a man aged 40, after a few days of 
general malaise, headache and pain in the left supra- 
orbital region, presented typical herpes zoster of the 
first branch of the left trigeminal nerve. When he 
was first seen, there was an eruption of vesicles, some 
dried and crusted, on the left upper lid and the left 
side of the forehead and nose, sharply limited to the 
midline. The lid was edematous and heavy, with 
chemosis of the bulbar conjunctiva. There was no 
proptosis or immobility of the globe. The cornea was 
hazy, with small areas of ulceration and a definite 
ciliary flush. The pupil was moderately dilated. The 
ocular tension was normal. No details of the fundus 
could be seen. 


vision was 20/060. 


The temperature was 37.5 C. (99.5 F.); the white 
blood cell count was 9,500; the urine was normal, and 
the Wassermann reactions of the blood and _ spinal 
fluid were negative. 

His sight had always been good in each eye, and 
there was no history of any previous ocular trouble. 
His general health was excellent. Examination of the 
heart and lungs did not reveal any abnormality or 
evidence of disease. The abdomen showed no areas of 
tenderness. 

Atropine was used to dilate the pupil, and local 
supportive measures were administered. Autohemo- 
therapy, with injection of 10 cc., was used and the 
injection repeated two days later. Immediate cessa- 
tion of pain followed, and definite improvement was 
noted in the cutaneous eruption. 

Three weeks later the corneal involvement had dis- 
appeared, with no remaining leukoma. Vision was 
normal in each eye. The pupil was round and reacted 
normally to light, in accummodation and consensually. 
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The fundus showed no abnormality. There was no 
subjective or objective evidence of disturbed equilib- 
rium of the ocular muscles. Vision was 20/30. 


Case 3.—C. G., a man aged 45, complained of severe 
pain and inflammation of the left eye. Neuralgia per- 
sisted, and soon there was swelling over the left tem- 
poral region; the lids became swollen and closed. The 
next day many small, yellow, raised and irregular 
blisters appeared on the left side of the nose, the upper 
and lower lids of the left eye and the skin of the left 
frontal region as far as the hair line. These vesicles 
were absent from the remainder of the face and were 
definitely delimited by the median line, so that they 
occupied the left side of affected regions exclusively. 
The conjunctiva was decidedly hyperemic and _ che- 
motic. The cornea showed several small, pinhead ero- 
sions. The pupil was dilated, and the iris was free. 
ocular tension was not increased. The preauricular 
and posterior cervical glands were enlarged. 

The temperature was 37 C. (98.6 F.); the pulse rate 
was 78 a minute. The white cell count was 11,950, 
and the red cells were increased to 5,720,000. The 
urine showed an excess of albumin. The Wassermann 
reaction was negative. The results of the general 
physical examination were essentially normal. His 
health had always been good, and there was no history 
of any previous trouble with the eyes. 

On the sixteenth day diplopia developed, due to 
paralysis of the left sixth nerve, which in two weeks 
had disappeared. At the end of the third week the 
corneal disturbances had also disappeared, with regen- 
eration of corneal epithelium. Some superficial ves- 
sels were noted at the nasal limbus of the cornea. 
Vision was 20/40. 

At this time the vesicles of the skin had dried and 
formed thick, yellow-brown crusts, which fell off, 
leaving deep pits in the skin. Complete anesthesia 
persisted and extended to the scalp. 

In this case the first and second branches of the 
left fifth nerve were affected. No specific treatment 
was administered. Atropine was used in the left eye 
as soon as the corneal condition was noted. Neo- 
silvol, 10 per cent, was instilled in the eye three times 
a day, and the eye was kept closed. Calamine lotion 
was used on the surface of the skin. Acetylsalicylic 
acid was given freely for the relief of pain. 


Case 4.—P. F., a man aged 62, complained of severe 
pain over the right eye, which extended up and back 
over the frontal and the parietal region. This pain 
lasted for forty-eight hours and was much _ increased 
during each night. The right upper lid was swollen 
and heavy, causing the eye to close. By lifting the lid, 
however, he could see that his vision was not affected. 
The pain he described as an “intermittent lightning 
pain,” from which he was not free at any time. The 
neuralgia later extended down the right side of his 
nose. At this time, on the fifth day, vesicles appeared 
over the painful region, to the right of the midline. 
The pain lessened but did not disappear. The vesicles 
were clear, extending over the frontal region into the 
scalp and along the right side of the nose to the tip. 
On the right brow was a large, linear vesicle. Two 
vesicles appeared on the upper right lid. The eye was 
intensely engorged, with much lacrimation and photo- 
phobia. Some conjunctival discharge was present. 
Several small vesicles appeared on the cornea, and 
vision was greatly reduced. These vesicles occupied 
most of the pupillary area of the anesthetic cornea. 
Part of the iris could be seen and appeared swollen. 
The pupil was indistinct but of medium size and was 


not quite round. No details of the fundus could be 
seen. The preauricular glands were enlarged. The heart 
and lungs showed no evidence of disease. The blood 
pressure was 140 systolic and 75 diastolic. The ab- 
domen showed no areas of tenderness. 

Atropine was used as soon as the cornea was 1n- 
volved. Part of the iris remained fixed and swollen, 
and the vessels of the iris were easily seen. Tension 
remained normal. Autohemotherapy, with injection of 
10 cc., was used and the injection repeated twice, on 
alternate days. Calamine lotion was used on the cuta- 
neous lesions. On the fifth day all pain had vanished, 
and the cutaneous eruption was vastly improved. The 
crusts of the skin loosened, leaving deep scars corre- 
sponding to the confluent group of vesicles. 

Examination with the slit lamp showed small opaci- 
ties in the deeper corneal layers, with deposits on 
Descemet’s membrane. A iter staining with fluorescein, 
the minute corneal deiects could be seen to greater 
advantage. The iris showed atrophy and appeared a 
duller tint than the iris of the other eye. It had lost 
its areolar structure; some crypts were effaced, and 
the fibrils were blurred. A few pigmentary spots 
were noted on the anterior capsule. 

The white cell count was 8,100, and the red cell 
count was 4,850,000. The urine was normal, and the 
Wassermann reactions were negative. 

Six weeks later the ocular condition was quiet, with 
a central corneal leukoma remaining. At this time 
he suffered severe pain in the right eye, and two days 
later there “appeared some ciliary injection and a hazy 
area was noted below the cornea. <A small nodule of 
violet-slate color developed, with marked injection of 
vessels at this point; this nodule became a small vesicle 
on one of the anterior ciliary nerves, resembling an 
area of episcleritis. Atropine sulfate, 1 per cent, was 
again used in the eye, and the pupil was kept in a 
state of dilatation. The eye was kept covered. So- 
dium salicylate, 10 cc., was given three times a day 
until all pain and discomfort disappeared. Weeks later 
the conjunctiva recovered its normal condition, and 
the nodule was less pronounced, appearing of a grayish 
tint. Four weeks later the nodule had disappeared, 
and in its place was a small darkened discoloration 
of the sclera. This nodule was beneath the conjunctiva 
and near the limbus but did not touch the cornea. 
One year later vision was 20/30 with correction. 


Case 5.—Mrs, T. T., aged 70, was first seen five 
days after the outbreak of herpes zoster. A number 
of vesicles were noted on the left upper lid and the 
iorehead, scalp and tip of the nose on the left side. 
There was intense ocular congestion with a central 
corneal ulcer. Severe neuralgic pain was present over 
the area involved, and from the upper left lid to the 
scalp the skin was red and tender, with swelling of 
the preauricular glands. 

Vision was greatly reduced. The temperature was 
38 C. (100.4 F.). The urine was normal, and_ the 
Wassermann reactions of the blood and spinal fluid 
were negative. The red cell count was 3,750,000 and 
the white cell count 10,000. The differential count 
showed 41 per cent polymorphonuclears, 30 per cent 
eosinophils, 22 per cent small lymphocytes, 5 per cent 
large lymphocytes and 1 per cent basophils. The 
hemoglobin concentration was 84 per cent. The gen- 
eral physical examination did not contribute anything 
pertinent to the case. There was a history of exposure 
to chickenpox, three weeks before her present illness. 

Ten cubic centimeters of blood was withdrawn from 
the arms and injected into the gluteal region (auto- 
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hemotherapy). This was repeated two days later. 
After four days there was complete cessation of the 
pain, and the cutaneous condition was much improved 
and the eruption had mostly disappeared. This treat- 
ment, however, did not seem to have any effect on the 
corneal condition. Atropine was used to keep the pupil 
dilated. Codeine was used for relief of the pain, and 
calamine lotion was used over the skin of the forehead 
and the scalp. 

About four weeks after the onset the edema of the 
lid had subsided, and the patient was able to keep 
her eye open. «The eyeball was considerably injected 
throughout the illness, with much lacrimation and 
mucopurulent discharge. The corneal ulcer had healed, 
but corneal sensation was still greatly diminished. At 
this time there were noted many minute, gray papules 
in the cornea, and she complained of diplopia. Exam- 
ination showed this to be due to paresis of the left 
trochlear nerve. 

The pupil was round and measured 6 mm. in diam- 
eter. The fundus details were hazy. Examination 
with the slit lamp revealed numberless minute gray 
spots situated in the epithelial layer of the cornea, in 
contact with Bowman’s membrane. These spots were 
more dense toward the center and more scattered at 
the periphery. The superficial outline of the iris could 
be easily seen. The pupillary margin was pigmented, 
and in places particles of pigment had become sepa- 
rated from the iris. Two small holes were seen in 
the iris, which permitted light to pass through. 

For several months severe neuralgia remained in the 
left eye, left temple and scalp. Cutaneous anesthesia 
was present. The upper lid remained red and_ thick- 
ened, and the eyeball was injected for some time. The 
conjunctival injection gradually subsided, and the skin 
of the upper lid and forehead was extremely tender 
to touch for a long time. The corneal involvement 
gradually became less apparent. The diplopia gradually 
became lessened and in one year had disappeared. 
Vision was 20/30. 
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Conjunctiva 


A CASE OF PRIMARY CHANCRE OF THE BULBAR 
Conyunctiva. C. Dee SHAPLAND, Brit. J. 
Ophth. 28: 187 (April) 1944. 

A man aged 20 complained of a discharge 
from the left eye of ten days’ duration. There 
was edema of both lids, and the caruncle and 
plica semilunaris were uriduly evident. The parot- 
id and submaxillary glands were firm and dis- 
crete. On eversion of the lower lid a band of 
cartilaginous consistence, directly continuous 
with the lower end of the edematous plica and 
laterally becoming lost on the bulbar conjunctiva 
inferotemporally, came into view. On its sur- 
face there was a small, grayish white ulcer, with 
sloughing base. There was practically no dis- 
charge. A specimen of serum from the ulcer 
contained Treponema pallidum. Serologic tests 
of the blood gave weakly positive reactions for 
syphilis. There was a gradual, almost complete, 
disappearance of all symptoms under treatment 
with oxophenarsine hydrochloride (mapharsen ) 
and a proprietary suspension of metallic bismuth. 

The article is illustrated with a photographic 
plate in color. W. ZENTMAYER. 
Virus OPHTHALMIA NEONATORUM. 

EK. E. Horra and FE. N. Youne, Brit. J. 

Ophth. 28: 451 (Sept.) 1944. 


An account of the inclusion type of ophthalmiz 
neonatorum is given. From a study of 27 cases 
observed in a series of 269 consecutive cases of 
ophthalmia neonatorum at White Oak Hospital 
it is concluded that, apart from a later onset in 
most, but by no means all, cases, inclusion blen- 
norrhea has no features which distinguish it from 
microbial ophthalmia neonatorum, either in course 
or in response to sulfonamide therapy. In 5 of 
25 mothers of infants with inclusion blennorrhea, 
cervical scrapings showed inclusion bodies. 

The article is illustrated. 


A. Sorssy, 


W. ZENTMAYER. 


Cornea and Sclera 


DesiccATION WKeratitis. J. kk. M. Ayous, Brit. 
J. Ophth. 282347 (July) 1944. 

The article describes a corneal disorder which 
was first noticed among the troops of the Eighth 
Army fighting in the desert during the summer of 
1942. A private communication from Capt. Mar- 
tin Williamson, M.C., R.A.M.C., indicates that 
the condition was widespread and occurred 
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especially in observation post officers, drivers and 
patrols—all key men. 

The subjective symptoms included smarting 
and itching of one or both eyes, profuse lacrima- 
tion, severe photophobia and definite disturbance 
of vision, which consisted either of uniocular 
diplopia or of seeing dark objects as having a 
tail-like prolongation, like a comet, or as vaguely 
blurred. 

Only the superficial epithelial layers of the 
cornea were affected. Three main types were 
noted: 1. The commonest lesion was a bandlike 
roughening of the corneal epithelium across the 
area which would be exposed when the eyes 
are partially closed, as is the case in a bright light. 
The band was grayish, but translucent, and 
stained with fluorescein, revealing the loss of 
epithelium. The appearance was punctate. 2. 
The lesion was sometimes limited to a few lines 
of grayish dots, mainly horizontal and in the ex- 
posed regions of the cornea. These dots also 
stained with fluorescein. 3. A single stippled line, 
actively staining, was also seen at times. 

The fissural portion of the eyeball was con- 
gested. The following causative factors are dis- 
cussed: (1) damage by light radiations of short 
wavelength, i. e., photophthalmia ; (2) damage of 
the epithelium by driven sand, carried in a sand- 
storm or raised by vehicles driving in front or by 
shelling ; (3) action of irritant gases; (4) drying 
of the exposed area of the cornea by intensely 
hot air or wind; (5) undue exposure of the 
affected area of the cornea due to fatigue, which 
reduces the frequency of the blinking reflex of 
the lids. This would predispose to the influence of 
factor 4. It is probable that the cause is drying 
of the corneal epithelium by a hot dry wind, which 
produces excessive evaporation of the lacrimal 
secretion over the exposed area of the cornea. 

The suggestion is put forward that corneal 
damage ascribed to snow blirftdness is caused, 
certainly in part, by desiccation and perhaps also 
by freezing of the corneal epithelium, and not by 
excessive reflections of ultraviolet light. 

W. ZENTMAYER. 
\ Srupy oF Erguty-Four CAsrs oF DELAYED 

Mustarp GAs Keratitis Firrep with Con- 

Tract Lenses. I. MANN, Brit. J. Ophth. 

28: 441 (Sept.) 1944. 


Mann gives the following summary: Eighty- 
four cases of delayed mustard gas keratitis are 
reviewed. All the patients were fitted with con- 
tact lenses, some of them seven years ago. Thirty- 
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ABSTRACTS FROM CURRENT 


nine of the patients wear their lenses from eight 
to sixteen hours a day; 11, from five to eight 
hours; 8, under five hours; 5, not at all, and 
for 21 the time is not known. The visual acuity 
of all but 2 patients was notably improved. 
In 25 cases there was no further relapse after 
fitting ; in 4 cases there was one relapse only ; in 
16, slight relapses, and in 10 only were the re- 
lapses severe. The age of onset of the symptoms, 
the occupation of the patients and the treatment 
of intercurrent complications are discussed. 


W. ZENTMAYER. 


Herpes SIMPLEX CORNEAE IN MALARIA. J. 
GRAHAM Scott, Brit. M. J. 2: 213 (Aug. 
12) 1944. 


In 4 cases of uniocular herpes simplex corneae 
among 4,000 cases of malignant tertian malaria 
corneal lesions occurred between the seventh and 
the sixteenth day of illness. The best result fol- 
lowed removal of the corneal epithelium with a 
strong iodine solution (7 per cent iodine and 5 
per cent potassium iodide in alcoholic solution). 


ARNOLD KNAPP. 


TREATMENT OF CORNEAL DISEASES BY RIBO- 
FLAVIN. S. BARRENECHEA, R. CONTARDO 
and J. ARENTSEN, Ophth. ibero-am. 4: 405, 
1943. 


Barrenechea and his associates treated with 
riboflavin 109 patients presenting corneal ulcers 
and corneal vascularization of various causes. 
In 70 per cent of the patients the disappearance 
of ulcers and vascularizations was remarkably 
rapid. The average time for the complete heal- 
ing of the ulcers was seventy hours. The vascu- 
larization disappeared in three days to two weeks. 
The treatment failed with 30 per cent of the 
patients, 15 per cent of whom were shown to 
have tuberculous ulcers, which flared up on the 
administration of riboflavin. 


J. A. M. A. (W. ZENTMAYER) 


General Diseases 


Report oN Two Patrs or BroTHERS SHOWING 
MarFAN’s SyNprome. HH. J. STERN, Brit. 
J. Ophth. 28: 229 (May) 1944. 


The oldest brother of the first pair was 141% 
years of age, underweight and undeveloped; he 
showed hypogenitalism, an undescended right 
testicle and a small leit testicle. There were 
frequent extrasystoles and prominent hypertro- 
phied veins on the chest. The limbs and fingers 
were characteristic of the syndrome. There was 
Incomplete embryotoxon. The pupils were ir- 
regular in shape, and there was_ iridodonesis. 
There were two small bridge colobomas of the 
iris. In its temporal lower part the iris showed 
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a peculiar spongy structure, making the paren- 
chyma partly float in the anterior chamber. Both 
lenses were luxated. ‘The sella turcica was very 
small. 

The younger brother was 12 years of age. He 
was undersized. Arachnodactyly was present. 
Soth lenses were displaced. 

The parents were healthy and normal. 
sella turcica of the father was small. 

The parents and other children of the second 
pair of brothers suffered with more or less severe 
obesity of endocrine origin. Several members 
of the family had high myopia. 

The older brother was 14 years of age and 
was oversized but well developed. Arachno- 
dactyly was present. There was habitual sub- 
luxation of the humerus and of the fingers. The 
sella turcica was small. There was subluxation 
of both lenses. 

The younger brother was 11 years of age. He 
was oversized. He presented the same general 
anomalies as his brother. Both lenses were sub- 
luxated. 

The author believes the 4 cases presented sup- 
port the views expressed by Mann that the dis- 
turbances in Marfan’s syndrome are probably 
only coordinated symptoms of a genotypic dis- 
turbance, producing general and ocular troubles 
which affect not only the mesoderm but the 
endocrine glands and the ectoderm. 


The 


W. ZENTMAYER. 


Injuries 


Tue Eve DEPARTMENT IN A MIpDLE EAst GEN- 
ERAL Hospitat. H. B. STALiarp, Brit. J. 
Ophth. 28: 261 (June) 1944. 


The author gives a brief survey of the organi- 
zation and nature of the work of the department 
of ophthalmology in one of the hospitals serving 
in the Eighth Army from the autumn of 1940 to 
the conclusion of the North African campaign, 
in May 1943. 

About 30 per cent of fragments from shells, 
hand grenades and land mines may be extracted 
by the posterior route. The figures for extrac- 
tion of pieces from shells and land mines by the 
anterior route are less favorable. 

Sixty-eight patients with retinal detachment 
were treated with surface diathermy and suction 
drainage of the interretinal fluid through dia- 
thermy penetration of the sclera. and choroid. 
Three patients were treated for myopia, all suc- 
cessfully ; 10, for cystic degenerations, all success- 
fully ; 20, for degeneration after healed choroido- 
retinitis, all successfully; 21, for contusions of 
civil type, with 18 successes, 2 immediate failures 
and 1 partial recurrence, and 18, for war trauma, 
with 14 successes and 4 partial recurrences. 


W. ZENTMAYER. 











156 ARCHIVES OF 


Buinp BuLLet INJURY TO THE EYE: REPORT OF 
A Case. Kk. U. KAZANDASHEV, Vestnik oftal. 
22: 48, 1943. 


A soldier was injured while lying on the ground 
shooting with his right eye open. There was 
chemosis of the conjunctiva, with pronounced 
exophthalmos and limitation of motion of the 
eyeball in all directions. A small entrance wound 
was present in the upper nasal quadrant of the 
conjunctiva ; the iris was inflamed, and a number 
of hemorrhages were seen in the choroid and the 
retina. Vision was reduced to counting fingers. 
The roentgenogram showed a bullet in the orbit. 

An incision was made in the brow ; the orbital 
bone was removed, and the bullet was extracted 
from the muscle funnel. The inflammatory proc- 
ess in the eye became quiescent, and vision in- 
creased slightly. 

The interesting feature of this case is that the 
bullet hit the eye directly but did not injure the 
eyeball or the orbital bones. The changes in the 
eye were of contusive character. 


). SITCHEVSKA. 


Methods of Examination 


PRINCIPLES OF 
BASIS OF 
KLEIN, 
1944. 


RETINOSCOPY PRESENTED ON 
THEORY OF PRojyEcCTION. M. 
srit. J. Ophth. 28: 157 (April) 


The principles of retinoscopy are presented on 
the basis of the theory of projection. Klein gives 
the following summary: 

The nature of the light pencil emitted by the 
patient’s eye during retinoscopic examination is 
best understood on the basis of the projection 
theory. 

Retinoscopy is an aperture test by means of 
which the point of reversal of a myopic eye, or 
of an eye made myopic by trial lenses, is deter- 
mined. 

The elements of the illumination and of the 
returning observation systems of retinoscopy are 
analyzed. 

Certain factors need further consideration. 

1. The retinoscopic field can be substituted 
by the mirror hole. 

2. The speed of reflex movement is explained 
by the area of the cross section of the emitted 
light pencil at the plane of the retinoscopic mirror. 

3. The brightness of the pupillary light de- 
pends on brightness of the light source, distance, 
apertures, loss in transmission and the vergence 
of the emitted light pencil. 

4. The retinoscopic reflex seen in the pupil is 
influenced by the size of the original source of 
light and the mirror used. 

5. The following factors influence the point 
of reversal: (a) Sudden’ change of light and 
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shadow at the point of reversal. (b) The ob- 
server's retina receives during the retinoscopic 
test image elements of the patient’s fundus or 
confusion circles of it, depending on the vergence 
of the emitted light pencil. The size of the con- 
fusion circles is maximum at the point of reversal. 
(c) The factors influencing the point of reversal 
set a limit to the accuracy of retinoscopy. 

A number of diagrams illustrate the optical 


princi *s involve , rs 
ples involved W. ZENTMAYER. 


ReTinoscopy IN ASTIGMATISM. M.. Ktern, 
Brit. J. Ophth. 28: 205 (May) 1944. 

Klein summarizes his results as follows: 

“A table of the optical power of obliquely 
crossed cylinders, and the implications of oblique 
cylinder ideas for retinoscopy with cylinders are 
presented. 

“The basis of streak-retinoscopy is a band-like 
retinal image of the immediate source of light, 
which can be rotated ,in the principal meridians 
of astigmatism. 

“Similarities exist between cylinder-retinos- 
copy and streak-retinoscopy as regards ascer- 
taining the axis and the amount of the required 
evlinder. 
different instruments of the 
streak retinoscope group, and their practical use 
is given.” 


“A survey of 


W. ZENTMAYER. 


Neurology 
SimpepLE ATROPHY OF THE Optic Disk: A SIGN 
oF SUBTENTORIAL Tumor. M. Pura So- 


LANES, Gac. méd. de Mexico 73: 199 (June- 
Aug.) 1943. 


Puig Solanes directs attention to the diagnostic 
value of simple atrophy of the optic disk in cases 
of tumors of the fourth ventricle or of the cere- 
bellum. Optic nerve atrophy in these cases 1s 
the result of the acute dilatation of the ventricular 
system. Jecause’ ventriculography is  contra- 
indicated in certain cases of cerebral tumor, the 
diagnostic value of simple atrophy of the optic 
disk is obvious. The presence of this change in 
patients with symptoms of intracranial hyperten- 
sion and other signs of involvement of cerebral 
structures in the posterior cranial fossa is pathog- 
nomonic of a tumor in this area. The diagnostic 
value of simple atrophy of the optic disk in cases 
of the aforementioned conditions is so reliable 
that it renders ventriculographic examination un- 
necessary. The author reports 4 cases in which 
the diagnosis was verified by removal of the 
tumor from either the fourth ventricle or the 
cerebellum. 


J. A. M.A. 


(W. ZENTMAYER) 
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Ocular Muscles 


NorMS OF LATENT STRABISMUS IN SELECTION 
OF CANDIDATES FOR AVIATION SCHOOLS. S. 
M. KuayutTin, Vestnik oftal. 16: 148, 1940. 


This study was made in order to evaluate the 
relation between horizontal heterophoria for dis- 
tance and other functions of the eye. [xamina- 
tions were made mostly in the afternoon; 
determinations of visual acuity, refraction, visual 
fields, muscle balance, accommodation, and color 
sense were usually made and an ophthalmoscopic 
study done. The Maddox scale and Maddox rod 
with prisms were used for the measurement of 
muscle balance. Of 1,500 subjects examined, 
orthophoria was found in 38 per cent, esophoria 
in 32 per cent and exophoria in 30 per cent. 
The ages ranged from 20 to 22 years, and visual 
acuity was not less than 0.8; in other words, 
there were few cases of myopia or astigmatism. 
In some of the subjects examined repeatedly dur- 
ing a period of eight to ten months, orthophoria 
changed into exophoria or esophoria. Fever and 
emotional stress produce heterophoria of 3 to 4 
degrees. 

The relation between muscle balance and 
depth perception was studied in 112 candidates 
by the Howard-Dolman apparatus. —Hetero- 
phoria for distance of about 4+ degrees does not 
affect depth perception. 

The author drew the following conclusions : 

1. That part of heterophoria which has no 
direct relation to anatomic causes is unstable ; its 
amplitude depends on the refraction, the tonus of 
the muscles and the general physical and emo- 
tional condition. 

2. Muscular asthenopia is not directly the re- 
sult of heterophoria and depends not only on the 
tonus of the muscles but on the general condition. 

3. With heterophoria up to + degrees the depth 
of perception does not deviate from the normal. 

4. In cases of variation in the degree of hetero- 
phoria the tests should be repeated in order to 
eliminate accidental factors. 

QO. SITCHEVSKA, 


Operations 


OPHTHALMIC SURGERY IN Wartime. A. I. 
Pokrowsky, Vestnik oftal. 22: 4, 1943. 


Transplantation of Fat in Operations on the 
Lids —Transplantation of fat in plastic opera- 
tions on the lid is indicated (a) in cases of deep 
scars with adhesions to the bone, in which the 
skin is little traumatized and is not shortened too 
much; (>) in cases of the bone with 
formation of fistula, and (c) in cases of trans- 
plantation of skin in which irregular relief of the 
skin develops and distigures the face. The his- 
tories of 4 cases in which fat was taken from the 
patient's lx My and transplanted under the skin 


scars of 
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of the deep scar after injury to the lid and ad- 
jacent parts, so common in the present war, illus- 
trate the good cosmetic results obtained in young 
persons with such injuries. 

Transplantation of Fat in Operations on the 
Injured Orbit —Transplantation of fat is indicated 
in cases of injury or tumor of the orbit, the walls 
of which are either destroyed or thinned. Depres- 
sions may form, with resultant disfigurement of 
the face. The procedure is also indicated in cases 
of deformity of the conjunctival sac. The trans- 
plantation of fat in the orbit took completely in 
all but 4 to, 5 per cent of cases. The operation 
should be done after the inflammatory process 
has quieted down; the fat is taken from the ab- 
domen or the buttocks. 

War Injuries of the Lids; Early Plastic and 
Orthopedic Treatment of the Conjunctival Sac.— 
In injuries of the lids in wartime, Pokrowsky rec- 
ommends the immediate use of sutures, which will 
avert the necessity of complicated plastic opera- 
tions in the future. He believes that there may 
be local immunity to various micro-organisms, as 
infection is rarely encountered in suturing the lid 
despite the presence of a number of bacteria. 

In injuries of the eyeball, including the lids and 
conjunctiva, Pokrowsky advises that necessary 
surgical procedures on the conjunctival sac be 
done immediately after the enucleation, as the 
conjunctiva does not easily become infected and 
does not shrink much. In order to enlarge the 
conjunctival sac, a deep incision of the conjune- 
tiva is made parallel to the margin of the lid; a 
prosthesis is used systematically after cod liver 
ointment is applied, and thus the conjunctival sac 
retains its normal size. The author illustrates 
the case histories. He stresses that each case 
be individualized in order to restore the normal 


relation of the tissues. O. SrrcHevsxa 


Orbit, Eyeball and Accessory Sinuses 


REPORT 
srit. J. 


INCOMPLETE AVULSION OF THE EYE: 
oF A Case. I. C. MICHAELSON, 
Ophth. 28: 458 (Sept.) 1944. 


The patient was a man aged 29 years. An 
attempt had been made to gouge out the right 
eye with a spike ring the day before. There was 
a cleancut oval incision wound through the upper 
and lower lids, including the conjunctiva, which 
separated them from the orbit through most of 
their extent and caused them to flap outward on 
a temporal base. The globe was extremely prop- 
tosed and could not be replaced. All four rectus 
muscles were completely severed from their 
global attachments. The vitreous showed an 
extensive hemorrhage. Visual acuity was limited 
to perception of hand movements. The rectus 
muscles were sought for in the orbit and stitched 
to their insertions. The lids and conjunctiva 
were brought back into position. An uneventful 
recovery occurred. The patient was reexamined 
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about sixteen months later. The eye was some- 
what divergent, with some limitation of adduc- 
tion ; otherwise the ocular movements were good. 
There was pronounced optic nerve atrophy. Vis- 
ual acuity was 6/9, and the visual field was 
concentrically contracted, with a small paracen- 
tral scotoma. It is assumed that either there had 
been stretching and tearing of the optic nerve 
fibers, with an escape of those serving the central 
field, or the orbital hemorrhage had compressed 
the peripheral fibers of the nerve proximal to the 
level at which the macular fibers leave the periph- 
ery of the nerve to course in its central position. 
lhe article is illustrated. yy 7p xraaver. 
MALIGNANT EXopHTHALMOs. P. SUNDER- 
PLASSMANN, Zentralbl. f. Chir. 69: 88 (Jan. 
17) 1942. 

According to Sunder-Plassmann, there are 
cases of exophthalmic goiter in which the exoph- 
thalmos continues to increase after removal of 
the thyroid. are malignant 
exophthalmos. In the mild form of malignant 
exophthalmos conjunctival excision has been 
effective, but there are also cases in which the 
exophthalmos increases to a point of perforation 
of the eye. The author reports a case in which 
enucleation of the eyes became necessary. In 
another case conservative measures proved in- 
effective. Both eyes had advanced corneal ulcers, 
and spontaneous perforation seemed imminent. 
The patient required morphine for control of the 
pain. The visual capacity was practically nil. 
As a last resort, it was decided to attempt the 
operation described by Naffziger in 1933, which 
that author had successfully employed in 6 cases. 

silateral trepanation was done, and then by the 
intracranial approach complete decompression of 
the orbit was effected, as well as decompression 
of the roof of the nerve canal. As had been ob- 
served by Natfziger, the ocular muscles were 
enormously enlarged, and both optic nerves 
showed extreme edema. ‘The patient tolerated 
the operation well. The exophthalmos receded 
rapidly, and complete closure of the eyes became 
again possible. The corneal ulcers healed. The 
patient regained normal visual capacity, and her 
general condition is excellent. 


J. A. M. A. 


These cases of 


(W. ZENTMAYER ) 


Retina and Optic Nerve 


A Case oF ANGEOID STREAKS OF THE RETINA. 
T. H. Burver, Brit. J. Ophth. 28: 220 
(May) 1944. 


The chief interest in the case reported by But- 
ler is that he was able to examine the fundi before 
there was any ophthalmoscopic evidence of ab- 
normality, and that somewhat rapid changes were 
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observed subsequently. At the time of the first 
examination the patient complained of metamor- 
phopsia. Vision in the left eye could not be 
improved and was about 6/12 mostly. Both 
fundi appeared normal. In about a fortnight 
vision had failed in the right eye to 6/36 and in 
the left eye to 6/24. About six months later 
vision was further reduced, especially in the right 
eye, in which it equaled less than 6/60. In the 
right eye there was a large soft exudate rising 
from the surface of the retina at the macula, which 
later became white and harder in appearance. 
In the left eye the macula was normal. The 
white masses about the disk were noted about 
three weeks later. The angioid streaks were 
characteristic, and there was diffuse “‘pepper and 
salt” choroiditis. 

\ few months later the streaks were less ap- 
parent, especially in the left eye. Vision in the 
right eye was reduced to counting fingers at 
1 meter, and in the left eye it was 6/6 with cor- 
rection. The right field showed a central scotoma 
about 5 degrees in extent. Butler thinks the 
case supports Law’s conclusions that the streaks 
are probably caused by folds of the retina with 
a deposit of pigmentary debris between the rods 
and cones and the pigment layer. 

The article is illustrated. 

W. ZENTMAYER. 


Trachoma 


Stupy oF TRACHOMA WITH Report oF 318 
Cases, 233 TREATED WITH SULFANILAMIDE. 
C. Gatcaner, J. Oklahoma M. A. 36: 185 
(May) 1943. 


Gallaher submits a statistical analysis of 318 
cases of trachoma; most of these patients were 
treated by him during the last four years. One 
hundred and eighty-eight of the patients were 
males and 130 were females; 209 were white; 
108 were Indians, and 1 was a Negro. Trachoma 
is rare among the Negro population. All but 
3 of the patients received ambulatory treatment. 
The adults numbered 134; the children, 184. 
The author abandoned the use of copper sulfate 
sticks because of the pain associated with their 
use. If a treatment is too painful, the patients 
refuse to return. Silver nitrate was used only in 
cases in which a complicating gonorrheal infec- 
tion was present. It was not usually repeated. 
One or more of the following therapeutic methods 
were used with all cases: sulfanilamide by mouth, 
in 199 cases; grattage, in 26 cases; brossage, 
in 2 cases; zinc sulfate, in 58 cases ; copper sulfate 
solution, in 46 cases; sulfanilamide (1 per cent in 
isotonic solution of three chlorides ), in 40 cases; 
sulfathiazole, in 3 per cent concentration in oint- 
ment, in 9 cases, and vitamin A (25,000 U. S. P. 
units or more daily ), in 4 cases. The results of sulf- 
anilamide therapy were such that the drug must 
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be included in the treatment of trachoma. No 
treatment with or without sulfanilamide produces 
beneficial changes in every case. Well over 90 
per cent of patients can be assured of some im- 
provement. Sulfanilamide therapy, in combina- 
tion with other drugs, affords a method which 
may be used with reasonable safety without hos- 
pitalization and without the necessity of pro- 
longed daily treatment and observation. One 
or more courses of sulfanilamide therapy alone 
are apt to produce disappointing results. The 
specific remedy for trachoma is not yet found. 
The essential nature of the disease, its cause and 
its treatment remain a problem to be solved. 


J. A. M. A. (W. ZENTMAYER) 


Tumors 


RETRO-ORBITAL ADRENAL ReEsT Tumor. L. W. 
HucGues and A. Amprosr, J. A. M. A. 126: 
231 (Sept. 23) 1944. 

Hughes and Ambrose removed a tumor, more 
or less olive shaped, from the orbit of a woman 
aged 21. The growth was situated behind and 
slightly above the globe and seemed firmly fixed. 

Dr. H. S. Martland reported that the tumor 
was well encapsulated and appeared to be benign. 


_ It was composed chiefly of cells which appeared 


like hepatic cells or cells from the adrenal cortex, 
arranged in a manner similar to that of the zona 
fasciculata of the adrenal cortex, with Occasional 
lumen formation. There were many areas of 
small round cells. Martland was “inclined to 
interpret the tumor as a congenital fault some- 
what in the nature of an adrenal rest (which has 
been described in the region of the head) and 
to regard the collection of small round 

cells as probably of neurogenic origin.’ 
The article is illustr: ated. ° 

W. ZENTMAYER. 


REPORT OF A CASE OF PRIMARY CARCINOMA OF 
Lacrimat Sac. J. R. Wueetcer, Brit. J. 
Ophth. 28: 233 (April) 1944. 


A man aged 49 had a tender swelling over 
the lacrimal sac with a granular mass in the 
region of the right middle turbinate. A biopsy 
of this mass revealed no tumor cells. A dacryo- 
cystectomy with complete removal of the tumor 
mass was performed and radium applied. The 
tumor had arisen from basal cells of the epithelium 
and histologically had some resemblance to an 
dat cell carcinoma of the lung. The subepithelial 
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connective tissue of the turbinate was invaded by 
tumor cells similar to those of the tumor of the 


lacrimal sac. W. ZENTMAYER 


Therapeutics 


LocaAL CHEMOTHERAPY IN EXPERIMENTAL 
LESIONS OF THE Eyre PropuUCED BY STAPH. 
Aureus. J. M. Roxsson and G. I. Scort, 
Lancet 1:'100 (Jan. 23) 1943. 


A highly virulent coagulase-positive strain of 
Staphylococcus aureus was used for infection of 
the rabbit cornea. A twenty-four hour broth 
culture in a dilution containing 1,500 organisms 
per cubic centimeter was injected intracorneally. 
The lesions produced were similar in the eyes of 
the same rabbit even after twenty-four hours. 
At this time, however, great variations were 
evident in the development of the lesion in differ- 
ent animals. Treatment was applied one hour 
after injection and consisted of hourly instilla- 
tions of the chemotherapeutic agent for forty- 
eight hours, followed by hourly instillations dur- 
ing the day until the lesion was healed. 

Sodium penicillin was compared with sodium 
sulfacetimide in 30 per cent and lower concen- 
trations, solubilized sulfathiazole in 15 per cent 
solution and tyrothricin in a concentration of 
1 milligram per cubic centimeter (tyrothricir 
consists of 15 per cent gramicidin and 85 per 
cent tyrocidin). One eye of the experimental 
animal was treated and the other used as a con- 
trol. Penicillin was more effective than the other 
compounds, leaving slight residual scars, whereas 
in the control eyes lesions classified as moder- 
ately severe or severe developed. Sodium sulfa- 
cetimide was also definitely beneficial, but less 
so than penicillin. Ten and 30 per cent solutions 
of sulfacetimide were equally effective. In 2.5 
per cent solution the drug did not exert any 
definitely beneficial effect. The results of the 
treatment with solubilized sulfathiazole and with 
tyrothricin were disappointing. When therapy 
was initiated twenty-four hours after the infec- 
tion, no significant benefit was obtained with any 
type of treatment. 

Instillations of penicillin rendered the con- 
junctiva free of Staph. aureus, in contrast to the 
treatment with 10 per cent sodium sulfacetimide, 
which did not influence the flora noticeably. 
Early and continued treatment with penicillin or 
sulfacetimide is required for the best results. 


L. von SALLMANN. 
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Evaluation of the Visual Acuity Symbols. 
Dr. WALTER H. Fink, Minneapolis. 


Vhe presentation is a critical survey of the 
visual acuity symbols which are being used today. 
These symbols cannot be considered accurate 
from a scientific standpoint and are comparable 
to vardsticks of variable length. 

‘. new symbol is presented which fulfils more 
of the requirements of the perfect symbol as sug- 
gested by Landolt. 


DISCUSSION 


Dr. Le Granp HH. Harpy, New York: The 
author has done a splendid piece of work in mak- 
ing comparative tests; but I do not believe many 
ophthalmologists will be influenced to change 
their testing symbols because the test itself is a 
highly artificial laboratory experiment, which, 
unless correlated directly with the problems of 
occupation, experience, duties, ete., 
an incommensurate importance. 

The inaccuracy of the 
many factors involved in testing visual acuity. 
I should not concede that the symbol used is the 
most important factor in the test. 


may assume 


symbol is only one of 


Dr. Fink offers some helpful suggestions aimed 
at a compromise between “interesting” and 
curate” test symbols, but this problem is far from 
being solved, is true also of the problem of 
avoiding fatigue and reducing the etfects of 
memorization and guessing. 


““ac- 


(one 
sulta- 
estimating 
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BENEDICT 


Removal of the Ruptured Capsule After Opera- 
tions for Cataract. Dr. Ff. H. Vernoerrr, 
Boston. 

This paper was published in full in the Novem- 

ber 1944 issue of the ARCHIVES, page 407. 

DISCUSSION 
Dr. Joun W. Burke, Washington, D. C.: | 


want to show a capsule forceps which has been 
called the Lambert forceps, though that is not its 


correct name. This pair was made by Tieman 
and has the advantage of opening vertically, 


rather than horizontally. 


Dr. ARNOLD KNApp, New York: | think this 
topic is a timely one, and, personally, | am glad 
to hear that some one else has had capsules rup- 
ture. I have always maintained, and have proved 
it to my own satisfaction, that if one uses the 
traction method of intracapsular extraction until 
after the subluxation of the lens, and then releases 
the grasp of the capsule forceps and expresses 
the cataract by use of the loop and the hook, 
fewer capsules are ruptured. Ruptures of the 
capsule occur under three conditions: First, at 
the start, when the capsule is grasped, particularly 
when the capsule is thin and tense. The condition 
is then the same as in ar extracapsular cataract 
extraction. Second, in the middle of the pro- 
cedure, generally owing to an awkward move- 
ment on the part of the operator or of the patient. 
With the rupture of the capsule there is frequently 
a rupture of the hyaloid membrane, with prolapse 
of vitreous. Third, after extraction of the cataract. 
It has been my experience that it is not difficult 
to grasp the capsule with the blunt forceps with- 
out complications if the illumination is good and, 
particularly, if one waits a few minutes to allow 
regeneration of the aqueous. It is of the greatest 
import ince that no capsular tags remain in the 
incision. 

Dr. F. WH. VeERHOEFF, lam surprised 
that Dr. Knapp brings up the question of the 
relative frequency of rupture of the capsule with 
different methods of intracapsular extraction. 
He has admitted that he succeeds in removing the 
cataract intact in only 50 per cent of his cases. 
or method, this would be a disgraceful 
record. In reporting several hundred cataract 
operations, he included only those in which the 
cataract was removed with its capsule. He said 


Boston: 


\ 


nothing as to the results in the equal number of 
his cases in which the capsule was ruptured dur- 
If these 


ing attempted intracapsular extraction. 
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results were not considerably inferior to the 
others, it would seem that the intracapsular 
operation should be abandoned. In answer to a 
question from another discusser: I think that 
duorescent illumination would aid in the finding 
of a ruptured capsule, but in the procedure de- 
scribed I have found it unnecessary. 


Complicated Cataract Associated with Spon- 
taneous Detachment of the Retina. Dr. Ber- 
NARD SAMUELS, New York. 

This paper was published in full in the Novem- 

ber 1944 issue of the ARCHIVEs, page 416. 


DISCUSSION 


Dr. ARNOLD KNApp, New York: Now that all 
patients with retinal detachment are examined 
much more carefully, | am sure all have been 1m- 
pressed, as I have, with the frequency of an 
opacity at the posterior pole of the lens in cases 
of retinal detachment. | should like to ask Dr. 
Samuels whether this opacity is due to the pres- 
ence of the vesicular cells which he has demon- 
strated in his slides. 

Dr. BERNARD SAMUELS, New York: In regard 
to the nuclear sclerosis, these eyes were mostly 
those of patients of mature years, so that it was 
thought the detachment had little, or nothing, to 
do with the condition of the nucleus. 

[am unable to answer the question as to the 
permeability of the lens capsule. 

In answer to Dr. Knapp’s question, | have no 
doubt that the liquefaction of the cortical sub- 
stance and the formation of vesicular cells at the 
posterior pole may at times account for the opacity 
seen there clinically. 


Congenital Glaucoma and Bilateral Cataract 
Treated with Goniotomy and Needling: 
Report of a Case. Dr. Triomas D. ALLEN, 
Chicago. 

An infant, seen at the age of 4 months, had low 
grade, but typical congenital glaucoma (hydroph- 
thalmos), with enlarged, slightly hazy corneas. 
fairly deep anterior chambers, apparently normal 
irises and congenital cataracts. The tension of 
each eye was reduced with repeated goniotomies. 
When the anterior segments returned to normal, 
the pupils were dilated, without increase in ten- 
sion, and the lenses were needled successfully. 

DISCUSSION 

Dr. Peter C. KRONFELD, Chicago: | am grate- 
fulto Dr. Allen for the opportunity of examining 
and following closely his interesting patient, 
whose left eye undoubtedly was hydrophthalmic. 
While spontaneous remissions do occur in cases 
of congenital glaucoma, it seems reasonable to 
assume that in the eve under discussion the nor- 
malization of the intraocular pressure and_ the 
clearing of the cornea are to be credited to one or 
several of the surgical procedures performed by 


Dr. Allen. 
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As a criterion of the success of his treatment 
he mentions that atropine could be used freely. 
There | beg to differ. Atropine has not been 
shown to cause appreciable increases in intra- 
ocular pressure in hydrophthalmic eyes. 

The question arises whether the gonioscopic 
findings permit any statement with regard to 
which operation caused the normalization of the 
intraocular pressure. As far as | could see, little 
embryonic tissue was lying on the trabecula, and 
no furrow or groove was present in any of its 
visible portions. The anterior wall of the angle 
had apparently been’ incised in several places, but 
these incisions had healed over or were covered 
with peripheral anterior synechias. One clearly 
visible incision lay anterior to the line of 
Schwalbe. In the lower temporal quadrant a 
shallow cyclodialysis area seemed to be present. 
The case might be summed up by saying that the 
intraocular pressure in a hydrophthalmic eye 
was normalized probably by a cyclodialysis per- 
formed by the devious route through the anterior 
chamber. 

Dr. Everetr L. Goar, Houston, Texas: Not 
every one is equipped to do goniotomies, and 
some do not believe in them much, perhaps from 
lack of experience. However, there is an opera- 
tion which any one who can hold a keratome can 
do safely—that is, an iridencleisis through a 
scratch incision, as advocated by Elschnig for his 
“iridectomia ab externa.” I have performed this 
operation on 5 hydrophthalmic eyes and have 
been able to follow some of the patients for four 
years or more. They have all done well. It is 
important to treat such children early, before 
there is too much infiltration of the cornea or per- 
manent damage to other structures. 

Dr. Tuomas D. ALLEN, Chicago: I wish to 
thank Dr. Kronfeld for discussing this paper. I 
do not quite hold with Dr. Barkan that one should 
always open Schlemm’s canal. I have, on several 
occasions, Obtained a definite internal cyclodialy- 
sis as a result of the goniotomy, and in one of 
the eyes reported on in this paper there may be 
an internal cyclodialysis. Although I perform 
a cyclodialysis when I believe it necessary, I am 
a little loath to do it because of the hemorrhage 
that often follows; a massive hemorrhage in the 
anterior chamber may be dangerous. Hemor- 
rhage did not occur as a result of any of the 
operations on this baby. The advantage of this 
operation is that the cornea becomes smaller 
and clearer, the tension drops and remains low, 
the pupils remain central and round and the 
media are clear, so that a good view of the fundus 
is easily obtained. 

I wish also to thank Dr. Goar for his discus- 
sion. | have not given up iridotasis in cases of 
congenital glaucoma; but I feel that if one can 
obtain good results without distorting the pupil, 
an advance in the operative technic has been made. 
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Glaucoma Due to Peripheral Anterior Synechias 
After Operation for Cataract. Dr. PETER C. 
KRroNFeELp and Dr. JosepH S. Haas (by in- 
vitation ), Chicago. 


This paper was published in full in the March 

1945 issue of the ARCHIVES, page 199. 
DISCUSSION 

Dr. Lawrence T. Post, St. Louis: Dr. Kron- 
feld sent me a résumé of his paper before this 
meeting. I cannot discuss any phase of the sub- 
ject of his thesis from other than a theoretic stand- 
point because I was unable to repeat any of the 
procedures. But for my own satisfaction, and as 
somewhat pertinent to the discussion, I re- 
viewed 20 cases of glaucoma following cataract 
extraction from my own records and those of the 
eye clinic of Washington University. The data in 
these cases, admittedly too few to be more than 
suggestive, are tabulated to illustrate the rela- 
tionship of delayed closure of the anterior cham- 
ber to other causes of this type of glaucoma. I 
also was interested in a comparison of McLean 
sutures and conjunctival sutures in preventing 
delayed closure of the anterior chamber. 


Probable Cause 


Delayed reformation of anterior chamber 


(1. e., longer than 3 days)............... 1] 
Hemorrhage into anterior chamber......... 3 
ne rere 3 
Postoperative iridocyclitis ...............-. l 
ER eee ee 1 
Kpithelization of anterior chamber ......... l 


Closure of the anterior chamber was delayed in 
3 of 6 cases in which McLean sutures were used, 
or in 50 per cent. 

Closure was delayed in 8 of 14 cases in which 
conjunctival sutures only were used, or in 57 per 
cent. 

These results suggest that closure by the for- 
mer method is more effective, but the series is too 
small to show more than a trend. Possibly, also, 
there were errors of technic in using the McLean 
sutures. 

The occurrence of hemorrhage into the an- 
terior chamber in 6 of 20 cases is interesting, as is 
the fact that 4 of the 20 eyes were from 3 diabetic 
patients. 

Dr. JONAS FRIEDENWALD, Baltimore: I should 
like to add one suggestion to the speculation as to 
the mechanism concerned in the morning rise of 
pressure in these cases. Dr. Kronfeld has shown 
that the pressure rises during activity. Some 
time ago, Dr. Buschke and I showed that the 
secretory mechanism is under adrenergic control. 
It is possible, therefore, that the secretory activity 
might be less during sleep than in waking hours, 
owing to the difference in the activity of the 
adrenal glands. With pentobarbital the activity 
of the adrenal gland is greatly reduced. This as- 
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sumption might be put to experimental test, and 
this is my reason for making these comments, by 
giving the patient an injection of epinephrine suf- 
ficient to produce a slight adrenalinemia during 
the period of the low pressure. One would expect 
that this would produce a rise of pressure. On 
the other hand, ergotamine antagonizes mainly 
adrenergic actions. Parenteral administration of 
ergotamine might temporarily prevent the rise of 
pressure in these cases. 

Dr. PETER C. KRONFELD, Chicago: Tentatively, 
Dr. Haas and I have drawn the conclusion from 
our findings that in the normal human eye the rate 
of fluid production is greater during waking 
hours than during sleep. Such a physiologic in- 
crease in fluid production would explain the 
morning rises in intraocular pressure observed in 
our patients. We are grateful to Dr. Post for his 
discussion and shall follow the suggestions made 
by Dr. Friedenwald. 


Deep Chamber Glaucoma Due to Formation of 
a Cuticular Product in the Filtration Angle. 
Dr. ALGERNON B. Rerse, New York. 

The endothelium on the posterior surface of 
the cornea produces a cuticular product (Desce- 
met’s membrane). The same endothelium con- 
tinued into the filtration angle can _ likewise 
lay down this cuticular product under provoca- 
tion. When this takes place along the internal 
surface of the pectinate ligament and in the inter- 
stices of the trabeculae, it can produce a deep 
chamber glaucoma. The changes of the endo- 
thelium are similar to those seén in cases of 
dystrophia epithelialis corneae. In the presence 
of the glaucoma, the corneal changes may be con- 
fused with bullous keratitis or pannus. Cases of 
deep chamber glaucoma of this type were de- 
scribed and analyzed, and various stages of 
the pathologic process were illustrated. 

DISCUSSION 

Dr. Perer C. KronFreLp, Chicago: The patho- 
logic picture of partial or complete lining of the 
anterior chamber with a cuticular membrane is a 
fairly common finding in eyes with glaucoma fol- 
lowing trauma, endogenous uveitis or retinal de- 
tachment. I had always considered these mem- 
branes as late pathologic changes, not related to 
the original pressure-elevating mechanism. Dr. 
Reese now presents the thesis that obstruction of 
the corneoscleral trabecula by the deposition of 
hyaloid material on its inner surface and in its 
interspaces is the direct cause of certain glau- 
comas. To me it seems that Dr. Reese has come 
as close to having proved his thesis as it is possible 
at this time. His material consisted of eyes that 
were removed because of intractable pain, which 
was most likely caused by recurrent corneal bullae 
or ulcers. It is to be hoped that the missing link 
in his chain of evidence will be provided when 
an early state of this type of glaucoma becomes 
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available for pathologic examination through the 
accidental or coincidental death of its bearer. 
Until then, one might look for traces of these 
cuticular membranes on the pieces of iris excised 
during trephine operations. Gonioscopy cannot 
be expected to throw any light on the subject. 

From the study of Dr. Reese’s paper it appears 
highly probable that he is describing a group of 
glaucomas characterized not only by similar 
pathologic changes but by a similar clinical course. 
In all but 2 of his cases corneal changes were in 
the foreground at an early stage of the glaucoma. 
Dr. Reese could have brought out this pe int more 
strongly had he mentioned the amount of vision 
present at the time of enucleation. li at that time 
the projection of light was still good in most of his 
cases, the glaucomatous process could not have 
been far advanced. To me it seems probable 
that Dr. Reese has described here a definite patho- 
genic entity among the glaucomas. 
~ Dr. Reese attributes the failure of trephine 
operations in 4 of his cases to the growth of endo- 
thelium into the trephine opening and to the lay- 
ing down of a cuticular product which partially 
fills the trephine opening and prevents filtration. 
Here I beg to differ. The openings made in suc- 
cessful trephine operations become lined with en- 
dothelium, which may lay down hyaloid material 
to a greater or lesser extent. I doubt that a com- 
plete cuticular lining of a trephine hole could by 
itself close off the opening, with the intraocular 
pressure acting on it. I believe it takes tissues 
with greater strength and resistance to oppose 
and block the filtration of intraocular fluid 
through a trephine hole. 

Dr. F. H. Vernoerr, Boston: Dr. Reese’s in- 
terpretation of his cases is so satisfying that I 
hope it will not be disproved. However, thirty- 
two years ago, I reported a few cases that may 
seem to throw some doubt on it, and since then I 
have seen many similar cases. | brought forward 
evidence I still believe to be valid, that sclerosis 
of the pectinate ligament sometimes results from 
a peripheral anterior synechia that later becomes 
freed. The evidence consisted chiefly in the fact 
that in places I found the iris still in the act of 
pulling away from the ligament. In some sections 
of one of the 10 eyes described, I found the exact 
condition now described by Dr. Reese; but, on 
making sections in other quadrants of this eye, I 
found places where the ligament was coated with 
connective tissue instead of elastic membrane, 
and other places where part of the ligament was 
covered with elastic membrane and the remainder 
with adherent iris. More important still, I found 
that nowhere did elastic membrane extend be- 
tween the adherent iris and the ligament. On the 
contrary, it extended around the false angle for a 
short distance over the free surface of the iris. 
It was evident, therefore, that here the new mem- 
brane had been formed after the occurrence of a 
peripheral anterior synechia, and hence was 
probably a result, not the cause, of the glaucoma. 
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Errors in Diagnosis in Cases of Intraocular 
Tumor (Suspected or Real). Dr. WILLIAM 
Evans BruNeR, Cleveland. 

Lessons from failures in diagnosis, either the 
errors of my colleagues and myself or those of 
others, may be obtained from the following cases : 

Case 1.—A man aged 58 had a condition pre- 
viously diagnosed as detachment of the retina. 
Our diagnosis was intraocular tumor. On enucle- 
ation a spindle cell sarcoma was found. 

Case 2.—A man aged 55 hada condition diag- 
nosed as probable serous detachment of the retina. 
Operation by his own oculist resulted in tem- 
porary improvement. Redetachment and, later, 
glaucoma necessitated enucleation, with the find- 
ing of melanotic sarcoma. 

Case 3—A woman aged 42 had been pre- 
viously treated for carcinoma of the cervix. She 
had a retinal detachment with shadow. The diag- 
nosis was probable carcinoma. She was sent back 
to the original clinic. The oculist thought the 
condition was serous detachment and operated 
for this. The subsequent history is not known. 

CAse 4.—A woman aged 55 had retinal de- 
tachment with shadow ; there was no tear or hole. 
The diagnosis was probable intraocular tumor. 
An oculist in another city pronounced the condi- 
tion serous detachment and performed operation. 
our years later there was no evidence of tumor. 

Case 5.—A man aged 27 had a condition which 
we diagnosed as intraocular tumor. Operations 
by other oculists were performed. The sclera 
was punctured, and, later, trephination done. 
Four years later enucleation revealed a tumor. 

CasE 6—A _ girl aged 18 years had de- 
tachment with shadow and increased tension. 
She gave a history of a fall. Our diagnosis was 
probable subretinal hemorrhage, and she was 
treated for this condition. Another oculist made 
the diagnosis of tumor and removed the eye. The 
pathologic report was subretinal blood clot with 
glaucoma. There was no tumor. 


DISCUSSION 

Dr. A. D. RuEDEMANN, Cleveland: The ex- 
cellent, thought-producing report of Dr. Bruner’s 
makes all realize that the diagnosis of intraocular 
tumor is not always difficult, but that the under- 
lying causes require skill and study to determine. 
More than one visit to the office may be needed 
before a definite conclusion can be reached, or a 
stay in the hospital, with retrobulbar transillumi- 
nation, may be required. 

Dr. F. H. Vernoerr, Boston: Theoretically, 
there should be cases of intraocular tumor in 
which the separated retina shows a hole or is 
definitely tremulous, but I have never seen one. 
Has Dr. Bruner ever seen a hole in the retina in 
a case of intraocular tumor? 

Dr. WiLtiAM Evans Bruner, Cleveland: I 
wish to thank those who discussed my paper. 
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I was interested to hear Dr. Verhoeff say that 
he had never seen a case of intraocular tumor 
with a hole or tear in the retina. This has also 
been my own experience, but, as previously 
stated, I do not understand why it should be so. 


Bilateral Metastatic Carcinoma of the Choroid, 
with Roentgen Ray Therapy of One Eye. 
Dr. FrepertcKk C. Corpes, San Francisco. 


A case of bilateral metastatic carcinoma of the 
choroid secondary to a tumor of the breast in a 
woman aged 31 yéars was reported. One eye was 
enucleated, and the diagnosis of metastatic carci- 
noma was confirmed by microscopic examination. 
With the appearance of a simiJar growth in the 
second eye, roentgen irradiation was employed. 
This was followed by disappearance of the tumor 
and retention of 20/20 vision in the eye. 

fourteen months later there was a recurrence, 
and the tumor again responded to irradiation. 
With this method it was possible for the patient 
to retain 20/20 vision up to the time of her death 
(twenty-three months after enucleation ). 

While the ultimate prognosis is hopeless, the 
possibility of retaining useful vision by means of 
palliative treatment should receive consideration 
in cases of metastatic carcinoma of the choroid. 

DISCUSSION 

Dr. A. N. Lemorne, Kansas City, Mo.: I 
should like to report further on the case of bi- 
Jateral carcinoma of the choroid which | reported 
in 1943, in the discussion of Dr. Ellett’s paper at 
the meeting of the American Ophthalmological 
Society (Metastasis of Malignant Tumors to the 
Eye: Report of Two Cases, ArcH. OputH. 32: 
145 | Aug.| 1944). The patient died just a year 
after roentgen ray therapy of both eyes was insti- 
tuted. 

At the time the therapy was begun the patient 
had 10/200 vision in the right eye and 20 200 
in the left eye, and the treatments produced com- 
plete recession of the growth in the left eye, with 
great reduction in the size of the lesion in the 
right eye. In October vision was 20/100 in the 
right eye and 20/30 + in the left eye; she re- 
tained useful reading vision in the left eye until 
the time of her death. 

I strongly recommend the treatment as a thera- 
peutic measure that will greatly add to the happi- 
ness of the last days of these unfortunate patients. 
Spontaneous Retinal Reattachment. Dr. .\r- 

NOLD Knapp, New York. 

This paper was published in full in the Novem- 

ber issue of the ARCHIvEs, page 403. 
DISCUSSION 

Dr. H. S. GRApDLE, Chicago: Is it not probable 
that Dr. Knapp has failed to differentiate between 
spontaneous reattachment of the retina and self- 
limited detachment? The two conditions are dif- 
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ferent. Spontaneous reattachment occurs in a 
small number of cases and leaves no aftermath 
except for the occasional presence of white retina} 
striae. On the other hand, self-limited detach- 
ment corresponds to the photographs shown by 
Dr. Knapp and has the following characteristics: 
(1) a pigmented line of demarcation; (2) de- 
tachment of the retina peripheral to this line of 
demarcation, persisting for many years; (3). 
preservation of vision according to whether or not 
the macula is involved, and (4) history of trau- 
ma. 


Histologically, it has been shown that the 
white retinal striae lie within the retina proper 
and represent the organization of coagulated 
fibrin (/ihbringertnnseln). The lines of demarca- 
tion, however, represent an organized exudation 
between the retina and the choroid and are always 
pigmented. 

Dr. \RNOLD KNApP, New York: | did not read 
all of my paper: in it is a full description, with 
references from the literature which cover many 
of the things that Dr. Gradle was good enough to 
point out. [ did not get the impression that these 
white wavy lines were in the retina. According to 
the histologic examinations which have been 
made, they were organized changes in the sub- 
retinal tissue. Shallow detachments do not occur 
in many cases, but sometimes there is a limited 
area of detachment directly around the hole. I 
think the presence of the limiting boundary has 
not been sufficiently noted, and when that is pres- 
ent it can be taken for granted that the detaching 
process has stopped. 


Red-Free and Binocular Ophthalmoscopy. Dr’ 
Ratpu I. Lioyp, Brooklyn. 


The results of using these instruments in ex- 
aminations of the fundus over a number of years 
were summarized. [ach makes a limited but 
valuable contribution to diagnosis of certain dis- 
eases of the fundus. 

DISCUSSION 

Dr. JONAS FRIEDENWALD, Baltimore: Dr. 
Lloyd has restated part of the arguments of Vogt 
and Gullstrand, which constitute one of the 
classics in the literature of ophthalmoscopy. The 
work of these two great founders of modern oph- 
thalmoscopy has never been adequately reviewed, 
and | shall not attempt to do so in the brief time 
allotted for the discussion of Dr. Lloyd’s paper. 

Vogt’s choice of the red-free light filter arose 
from his effort to make visible in vivo the yellow 
color of the macula seen post mortem. With this 
light a yellow tinge is readily visible in the 
macular region, but Gullstrand denied, with many 
arguments, that this indicates the presence in vivo 
of a yellow pigment. The argument as to the 
existence of this yellow pigment was, however, 
soon refuted by the accidental discovery that 
more detail was visible in the eyeground illumi- 
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nated with red-free than with white light. Vogt 
attributed this increased detail to increased con- 
trast in the ophthalmoscopic picture. It can easily 
be shown, however, that, in addition to the in- 
creased contrast, there is an increased resolving 
power in the optical system; i.e., finer details 
are visible. The source of this increased resolv- 
ing power was found to be the decrease in the 
chromatic aberration of the optical system which 
occurs when part of the spectrum is eliminated 
from the illuminating system. Since this is true, 
it is possible to increase the resolving power still 
further by using light that is more nearly mono- 
chromatic. Just what portion of the spectrum 
should be chosen for the monochromatic illumina- 
tion depends on what one is looking for. 

Dr. F. H. Vernoerrr, Boston: More than forty 
years ago I discovered that when after fixation 
in a solution of formaldehyde the macula was 
yellow in an enucleated eye, the sections showed 
ganglion cells in the macula and that when the 
macula was not yellow sections showed no gan- 
glion cells there. I concluded, therefore, that the 
yellow color resided in the ganglion cells and was 
probably due to their lipid content. Ever since 
then I have given this explanation to my students. 
I have never searched the literature to ascertain 
whether any one before or since has given this ex- 
planation or proved it to be incorrect. Perhaps 
Dr. Lloyd, from his extensive study of the litera- 
ture, can enlighten us on this matter. 

Dr. RaLpeu |. Lioyp, Brooklyn: I have noth- 
ing whatever on which to base an opinion as to 
the location of the pigment seen in the normal 
retina immediately after removal from the eye. 


Analysis of Cases of Aniseikonia. Dr. BEULAH 
CusHMAN, Chicago. 
This paper was published in full in the January 
1945 issue of the ARcHIVEs, page 9. 


DISCUSSION 

Dr. L. T. Post, St. Louis: My associates and I 
have been making these tests at Washington Uni- 
versity, in St. Louis, for ten years. It seems ob- 
vious that whereas aniseikonia is present in a 
great many people it causes symptoms in a rela- 
tively small number. The question whether one 
can say that the patient is relieved by aniseikonic 
correction or not is not entirely simple. I reported 
100 cases four or five years ago, drawn at random 
from the files of patients who had worn their 
correction over nine months ; 79 per cent had been 
improved, and 49 per cent, completely relieved. 
We have had about 1,200 patients for whom 
eikonic corrections havé been ordered. Of these, 
I have examined about 450. From the records 
of 100 of these patients I found that 75 were 
given no change in their fundamental glasses of 
as much as 0.5 D. in the spherical or astigmatic 
correction. I did not, however, take into account 


small changes of axis. Of the remaining 25, 22 





had a change between 0.5 and 1 D.; 3 had more 
than 1 D. We thought it wise to make such 
changes as we found. My patients have three 
checks: by my associate, by myself and by the 
aniseikonia technician. In many cases young 
persons return for a check with a cycloplegic, and 
we combine the results of all the refractions and 
incorporate them in the eikonic correction. I do 
not think these refractive changes are going to 
prove an important element in the end result. 
The question, I think, is whether the patients 
who are helped are the ones who get even a small 
change in refraction. Most of our patients do not 
seem to have a great deal of muscular trouble, but 
there are certainly a few who do. When anything 
obvious has been found, such as a bad muscle 
imbalance, we have not usually given the eikonic 
correction but have sent them back to the phy- 
sician who referred them. 

Dr. LEGRAND H. Harpy, New York: I should 
like to mention two rather widespread miscon- 
ceptions. 

The first is that all, or most, aniseikonic pa- 
tients are neurotic. While in many cases this is 
true, it most certainly is not true in all cases. 
Many physicians are likely to send neurotic pa- 
tients. to the aniseikonia clinic as a last resort or 
in the hope of being freed from them. This con- 
tributes considerably to the difficulties of formu- 
lating an accurate evaluation of aniseikonia and 
its clinical correction. The fact that a patient, 
having worn aniseikonic lenses for a period of 
from two months to two years, finds no further 
need for wearing them, in spite of the continu- 
ance of a demonstrable aniseikonia, does not 
prove that the condition was neurotic. The fact 
that among symptom-free subjects definite, and 
sometimes high, degrees of aniseikonia are found 
indicates the presence of a compensating mecha- 
nism. Such compensation, I believe, can be 
trained, and tolerances to size differences can be 
acquired and amplified. 

The second misconception is that orthoptics is 
concerned with muscle imbalances (chiefly stra- 
bismus), and muscle imbalances only. This is 
not true. 

| have rather imperfectly described orthoptic 
training as a method designed to develop or re- 
store the normal, iggegrated binocular functions 
by means of graded exercises and training. It 
might possibly better be described as a series of 
methods used in the acquisition of ocular skills. 
Speed of fusion, speed of recognition, speed of 
adjustment and stereopsis, among other skills, are 
all subject to improvement through training. 
According to the more generalized view, anisei- 
konia will probably fall within the ambit of or- 
thoptics. Our technician at the Eye Institute 
has frequently encountered great difficulties in 
measuring the aniseikonia, particularly for near 
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vision, in subjects who have developed a high 
amplitude of fusion. The fusion training has 
greatly modified the aniseikonic picture. 


Johannes Miller: A Sketch of His Life 
and Ophthalmologic Works. Dr. Burton 
CuHance, Philadelphia. 

This paper was published in full in the Novem- 

ber 1944 issue of the ARCHIVEs, page 395. 

DISCUSSION 
Dr. F. H. Vernorrr, Boston: | should like 
to ask Dr. Chance whether he could say some- 
thing about the circle of Muller? I should like 
to know what Muller called it, what importance 
he gave to it and who first attached his name to it. 

No doubt if he had attempted to define anisei- 

konia, he would have done so in terms of corres- 

ponding points. The Dartmouth group do not 
mention corresponding points when they attempt 
to define this condition. 


Visual Symptoms Caused by Digitalis. Dkr. 
FRANK D, Carro_i, New York. 

Digitalis in normal dosage may produce visual 
symptoms with little or no other evidence of 
drug intoxication. Four cases seen by the author 
were reported. ‘Two of the patients stated. that 
everything appeared covered with snow; one, 
that she saw shiny objects “like goldfish,” and 
the fourth complained of bright floating spots in 
her visual fields. All these symptoms disappeared 
within five days when the drug was stopped. 

DISCUSSION 

Dr. T. H. Jounson, New York: The halluci- 
nations in Dr. Carroll’s cases could have been 
caused by a toxic effect of the digitalis on the 
retina or on the higher visual centers. There are 
two areas in the occipital cortex which respond 
to stimuli, the visiosensory and the visiopsychic 
centers. Stimulation of the visiosensory area 
may produce hallucinations which consist of 
flashes of light, luminosities or spectral appear- 
ances, while stimulation of the visiopsychic area 
recalls stored memory pictures and reproduces 
panoramas, pictured scenes and scenes of action. 
The theory generally accepted is that crude visual 
hallucinations are the response to stimulation of 
the conduction tracts or higher centers in the 
occipital lobe, while complex phenomena are the 
result of the stimulation of @he afferent visual 
pathways. However, it is well known that local 
lesions in the retina produce crude hallucinations. 
All ophthalmologists have had cases in which 
local changes in the retina have produced flashes 
of light and luminous scintillations, and there are 
many reports in the literature of crude hallucina- 
tions which were caused by local retinal lesions. 
The temporary loss of vision may be explained 
by the fact that the retinal arteries may have be- 
come spastic under the influence of the drug, 
causing temporary loss of vision, such as is often 
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associated with arteriolar spasm in arterial hyper- 
tension. It would be hard to differentiate between 
obscuration of vision caused by spasm of the 
retinal arterioles and that caused by spasm of the 
arteries in the occipital lobe. 

Dr. FRANK D. Carro__, New York: I want 
to thank Dr. Johnson for his comment. All can 
profit by rereading his thesis on visual hallucina- 
tions presented before this society some years 
ago (Tr. Am. Ophth. Soc. 31: 344, 1933). It still 
remains one of the outstanding works on this 
topic. As to his suggestion regarding the possi- 
bility that the visual symptoms due to digitalis 
may be associated with vasospasm of the retinal 
vessels: I have not observed any such change and 
think that in all probability there is a direct toxic 
action on the cells of the central nervous system. 

Dr. D. I. Gillette, of Syracuse, has, | think, 
made an important contribution on this subject. 
lle has just sent me the report of 2 cases of retro- 
bulbar neuritis due to digitalis. Both patients had 
central scotomas and marked reduction of vision. 
Both recovered promptly when use of the drug 
was stopped. One had a temporary recurrence 
when again placed under medication with digi- 
talis. This quickly disappeared after the drug 
was stopped. So far as I know, these are the first 
definite cases of retrobulbar neuritis due to digi- 
talis clearly described, and I hope Dr. Johnson 
will report them in detail. 


Albinism with Coexisting Anomalies of the 
Central Nervous System. Dkr. C. P. CLark, 
Indianapolis. 


A brief discussion of albinism was given. A 
few case histories were reviewed, and anomalies 
accompanying albinism, particularly of the central 
nervous system, were noted. 

DISCUSSION 

Dr. Harry S. Grape, Chicago: This excellent 
paper by Dr. Clark presents so many opportuni- 
ties for discussion of various phases that I wish 
to limit myself to one particular aspect, namely, 
the histologic picture. 

The first description of albinism was made by 
Fritsch in 1907, but it was not until 1913 that 
EIschnig presented serial sections of an albinotic 
eye. I wish to quote from his article (rch. f. 
Ophth. 84: 401, 1913): “Serial sections showed 
the absence of a fovea centralis. In this central 
area of the albinotic eye the ganglion cell layer 
was somewhat thickened, as in the normal eye, 
and the nerve fiber layer was reduced to a layer 
of very delicate nerve fibers, which could be 
differentiated sharply from the membrana limi- 
tans interna, in an area of about 6 min. diameter. 
In the center of this area, the rods and cones were 
somewhat elongated, and the external nuclear 
layer was somewhat thinned and merged indis- 
tinctly with the ‘sponged-over’ inner nuclear 
layer. The other layers were about normal.” 
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These findings were later corroborated by 
Gilbert, Velhagen and Usher. 

Such lack of foveal differentiation can easily 
be detected ophthalmoscopically in cases in which 
the nystagmus can be controlled. There are to 
be seen only a slight depression of the fovea and 
a marked diminution in the foveal reflex. 


Anatomically, this picture is much the same as 
that shown in the embryonic eye between the sixth 
and the seventh month, according to Bach and 
Seefelder. The correlation of the ophthalmoscopic 
and the histologic picture explains the poor vision 
in these cases. 

May I add a point found in practical experi- 
ence? When such albinotic children are fitted be- 
tween the ages of 8 and 12 years, they are able 
to use telescopic spectacles so satisfactorily that 
their collegiate education can be completed with- 
out great difficulty. 


Amyloid Disease of the Conjunctiva. Dr. 
Norma B. [ELies, Houston, Texas. 


A discussion of primary and secondary amyloid 
disease of the conjunctiva was given, with presen- 
tation of a case of the primary type which had 
been under observation for three years. 

The nature of amyloid and the process of its 
formation in the tissues are still debatable. Vari- 
ous more recent experimental investigations on 
amyloid, from both the pathologic and the bio- 
chemical viewpoints, were reviewed. 

Amyloid disease is to be differentiated from 
hyaline degeneration and plasmoma. * 


DISCUSSION 

Dr. ALGERNON B. Reese, New York: Dr. 
Elles has presented the most thoroughly studied 
case of amyloid disease of the eye that | have en- 
countered on record. She has made a particular 
effort to rule out a virus infection as a factor. 
In her paper, she gives a complete discussion of 
the literature and the theories advanced. She 
champions the theory that the disease is a distur- 
bance of protein metabolism whereby the rate of 
formation of catabolic protein products exceeds 
the ability of the tissue to dispose of them. She 
believes that there should be surgical removal of 
redundant areas which are disfiguring or which 
jeopardize the cornea. The disease in her case 
showed slow regression with the administration 
of fresh liver and preparations of vitamins A 
and C. 


Diabetic Iridopathy. 


more. 


Dr. C. A. Crapp, Balti- 


There frequently occur in the course of dia- 
betes mellitus cellular changes in the iris, especial- 
ly in the pigmented epithelium, which are not in- 
flammatory. 


These changes should be termed 





iridopathy instead of iritis, just as noninflamma- 
tory retinal lesions are termed retinopathy instead 
of retinitis. 

DISCUSSION 

Dr. W. P. BEETHAM, Boston: Changes in the 
iris attributed to diabetes can be grouped as fol- 
lows: 

In the first group are the changes of inflam- 
matory nature. In my opinion, this group de- 
serves no further comment. Iritis and uveitis 
present the same frequency, etiologic factors, 
course and prognosis, irrespective of whether 
diabetes exists or not. 

The second group consists of pupillary abnor- 
malities. ‘This, likewise, is of minor interest at 
present. 

The third group consists of changes character- 
ized by capillary proliferation. A vascular mem- 
brane is not uncommonly seen on the iris with 
various pathologic conditions. When the vessels 
are of sufficient size to be recognized grossly, 
“rubeosis iridis”’ exists. This vascularization oc- 
curs often with hemorrhagic glaucoma; hemor- 
rhagic glaucoma occurs not infrequently with dia- 
betes, hence the term “rubeosis iridis diabetica.” 
In all of these eyes glaucoma either is present or 
soon develops. All eyes exhibiting such vascu- 
lar changes on the iris present similar vascular 
changes in the retina, “diabetic retinopathy.” 

The fourth group represents changes in the 
retinal pigment epithelium. One of the com- 
monest of lesions, as Dr. Clapp has pointed out, 
is the edema and cystic degeneration of the retinal 
pigment layer. With the necrosis of the pigment 
epithelium, small vesicles form which contain 
pigment granules, fragmented nuclei and gly- 
cogen. 

Dr. Clapp’s suggestion of using the term 
‘“iridopathy,” as meaning changes in the iris of 
noninflammatory character, is most agreeable. I 
wonder, however, whether the term should in- 
clude both glycogen infiltration and vasculariza- 
tion of the iris. The similar term retinopathy 
refers chiefly to vascular proliferation in the 
retina, and it would seem that the term iridop- 
athy should refer to similar changes in the iris. 
The word, therefore, would have little meaning 
if limited to this use. If, on the contrary, it is 
used to designate cystic degeneration and glyco- 
gen infiltration, it refers to a condition dissimilar 
to that indicated by the corresponding term 
retinopathy. If it is used to designate these 
changes, the term will not be used clinically, as 
the actual diagnosis of these alterations must 
really be made pathologically. 

Dr. A. B. Reesr, New York: Has Dr. Clapp 
any explanation of the fact that these changes 
occur only in the pigment epithelium of the iris, 
and not in the pigment epithelium elsewhere ? 

Dr. C. A. CLApp, Baltimore: In the first place, 
I feel that the term iridopathy should not be 
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limited to diabetic conditions alone. I tried to 
limit this report to this one phase of the disease 
of the iris, but I believe that similar changes may 


occur in other diseases, as well as in diabetes. 


Angioid Streaks in the Deep Layers of the 
Retina. Dr. Artuur J. BepeLi, Albany, 
. e # 

Stereoscopic examinations confirmed by photo- 
graphs prove that these curious, frayed-edged 
streaks are anterior to areas of choroidal destruc- 
tion and posterior to the retinal vessels. The 
progressive changes in the fundus which had 
gradually taken place during several years of ob- 
servation were recorded. A study of them gave 
the warranted impression that the streaks found 
in conjunction with choroiditis, senile macular 
degeneration and papilledema are probably not 
the result of a common cause but represent the 
coincidence of the combination of separate dis- 
eases. Broad and extensive streaks have been 
seen in fundi that were otherwise normal. 

DISCUSSION 

Dr. Gravy E. Cray, Atlanta, Ga.: In 1932, | 
was the first to publish in this country a report 
on the association of angioid streaks and pseudo- 
xanthoma elasticum (.\RcH. Opnti. 8: 334 
| Sept.| 1932) ; since that time the reported asso- 
ciation has become too frequent to be coinci- 
dental, and therefore the pathologic picture must 
be described. Since the original report, | have 
seen 63 more cases; in 30 per cent of these cases 
the streaks were associated with pseudoxanthoma 
elasticum, and in 15 per cent they were familial. 
| have found no other related disease in this 
group. Nineteen patients in my series were hos- 
pitalized, and a careful study of this group re- 
vealed no other associated disease. One patient 
with only a few streaks died recently of hyper- 
tensive disease. An autopsy was performed, and 
one eye was obtained. The complete report is 
not yet ready for publication. 

I still believe that the disease is one of the blood 
vessels associated with degeneration of elastic 
tissue and that the earliest changes seen are 
hemorrhages and the formation of the streaks in 
the choroid. After this acute period has passed, 
which may be a year or two, hemorrhages are 
rarely seen, and no more streaks develop; from 
this time on there is a slowly developing choroidal 
atrophy in the areas of the streaks, and in these 
areas the streaks will entirely disappear. Why 
should there develop such a definite’ area of 
choroidal atrophy if this disease is not primarily 
a disease in 


the choroid, and a disease of the 


blood vessels ? 

In my opinion, the true pathologic picture is 
not yet known, and unless one is fortunate in 
securing an eye early in the course of the disease, 
it will not be known, for secondary changes too 
greatly alter the pathologic picture. 
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Toxoplasmosis: 


Report of Ocular Findings 
in Twins. 


Dr. PARKER HEATH, Detroit. 


This paper was published in full in the March 

1945 issue of the ARCHIVEs, page 184. 
DISCUSSION 

Dr. WENDELL H. HuGHeEs, Hempstead, N. Y.: 
Does not this condition have an acute stage? 
There must be one, but I have not seen it de- 
scribed. 

Dr. ALAN C. Woops, Baltimore: I should like 
to ask Dr. Heath whether he is interested in 
toxoplasmosis as a possible cause of choroiditis 
and whether he has had any experience in regard 
to such a relation. 


Penicillin Therapy in Ophthalmology. Dk. 
Joun H. Dunnincron and Dr. Lupwic 
VON SALLMANN (by invitation), New York. 

This paper was published in full in the Novem- 
her 1944 issue of the ARcHIVEs, page 353. 

DISCUSSION 

Dr. Ek. V. L. Brown, Chicago: This paper, 
even with its small series of clinical cases, is 
especially welcome at this time because penicillin 
has so recently been made available to civilians 
that few have had opportunity to use it. I have 
had no such opportunity and must content myself 
with asking a single question—In view of the 
relatively small harm which the authors have 
found that penicillin produces when injected into 
the rabbit’s vitreous and its favorable effect when 
injected within six to: twelve hours after experi- 
mental infection of the vitreous, would it now be 
in order to inject penicillin (early) in cases of 
severe penetrating wounds of the eye when, say, 
the lens has been injured and the vitreous body 
supposedly opened to infection ? 

Dr. F. H. Vernorrr, Boston: I should like to 
ask the essayists whether they have investigated 
the action on retinal function when penicillin in 
effective concentration was injected into the 
vitreous. I recall one infected human eye in 
which injection of a different germicide into the 
vitreous overcame the infection without produc- 
ing obvious damage, yet completely blinded the 
eve. 

Dr. Aran C. Woops, Baltimore: The use of 
penicillin is new, and every one’s experience 1s 
limited. For some time a crude penicillin has been 
available which has been used with rather con- 
spicuous success in corneal baths or by instilla- 
tion in cases of staphylococcic conjunctivitis. 
The purified penicillin has been used by ionto- 
phoresis in 8 or 10 cases of staphylococcic cor- 
neal ulcers. The results have been distinctly en- 
couraging. It has been used in 2 or 3 cases of 
purulent panophthalmitis, by direct injection into 
the eve. In 1 case a trephination had been done 
on an eye before the man was admitted with 
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panophthalmitis. There was no improvement with 
the sulfonamide drugs. He was then given an 
injection of penicillin directly into the eye; but 
it had no effect on the disease, and the eye was 
lost. In another case intraocular injections had 
no effect. The results of intraocular injections 
are limited and not outstanding. 

Dr. Lupwic von SALLMANN, New York: 
With reference to Dr. Brown’s question, a single 
injection of a small amount of highly purified 
penicillin may be regarded as a reasonably safe 
therapeutic procedure considering the unfavor- 
able prognosis of ectogenous infections of the 
vitreous. This type of injection was applied in 1 
case in which clinical signs of panophthalmitis 
existed ; the acute inflammatory signs regressed, 
but it is too early to judge whether some vision 
will be restored. 


Combined Intracranial and Orbital Operation 
for Retinoblastoma. Dr. CuHartes E. G. 
SHANNON, Philadelphia. 


A case of bilateral retinoblastoma was reported 
in which the combined intracranial and orbital 
operation as suggested by Jean, in 1924, was 
carried out with apparent success on both eyes. 
Merits of this operation are discussed. 

DISCUSSION 

Dr. ALGERNON B. ReEEsE, New York: In 1931 
(ArcH. OputH. 5: 269 [ Feb.] 1931) I published 
the results of the microscopic examination of 119 
eyes enucleated with the diagnosis of retino- 
blastoma. In 43 per cent of the eyes the opera- 
tive section through the optic nerve was not be- 
yond the extension of the tumor, and therefore 
residual tumor had apparently been left in that 
portion of the optic nerve which remained in the 
orbit. For some time I have felt that these figures 
are not consistent with those for current cases. 
Therefore, a similar study was made of 65 eyes 
enucleated during the past eight years at the 
Institute of Ophthalmology or at the Memorial 
Hospital for the Treatment of Cancer and Allied 
Diseases. Of this group, the tumor had extended 
into the optic nerve beyond the lamina cribrosa 
in only 15 eyes, or 23 per cent. The tumor had 
extended beyond the site where the nerve was 
severed at operation in only 4 eyes, or 6 per cent. 
The tumor had extended through the sclera in 7 
eyes, or 11 per cent. 

The eyes in the older group were enucleated 
in the period between 1878 and 1929 (fifty-one 
years), while the eyes in the recent group were 
enucleated in the period between 1934 and 1942 
(eight years). The discrepancy in the figures 
for these two series seems to be due to the fact 
that in the older group a diagnosis was not made 
as early and the optic nerve stump left attached 
to the sclera was not as long as in the more recent 





group. The increasingly lower mortality figures 
in the past seventy-five years also bespeak earlier 
diagnosis and the leaving of a longer optic nerve 
stump at the time of enucleation. ° 

If the optic nerve is severed properly at the 
time of operation, there is little chance that 
residual tumor will be left in that portion of the 
nerve remaining in the orbit. The firm tissue of 
the optic nerve offers resistance to tumor inva- 
sion, and seldom does a tumor extend into the 
nerve for more than a few millimeters, and prac- 
tically never as much as 8 to 10 mm. 


Pathogenesis of Intermittent Exophthalmos. 
Dr. Frank B. WatsH and Dr. WALTER E. 
Danpy (by invitation), Baltimore. 


This paper was published in full in the July 
1944 issue of the ARCHIVES, page 1. 


DISCUSSION 

Dr. W. L. BeENEpIctT, Rochester, Minn. : Inter- 
mittent exophthalmos is a rare clinical phenome- 
non due to venous aneurysm within the orbit and 
occurs probably only in cases of congenital vascu- 
lar anomalies. It is to be distinguished from pul- 
sating exophthalmos, which usually is the result 
of trauma, and the authors have defined the terms 
with this in mind. 

Three cases of intermittent exophthalmos have 
been seen at the Mayo Clinic, and in only 1 of 
them was operation performed. 

Dr. FRANK B. Watsu, Baltimore: I wish to 
thank Dr. Benedict for his interesting comments. 
It is gratifying that he seems to be in agreement 
regarding the production of intermittent exoph- 
thalmos by developmental vascular abnormalities. 

As regards surgical intervention when indi- 
cated in such cases, Dr. Benedict seems in agree- 
ment with respect to the transcranial approach. 


Recurrent Erosion of the Cornea. Dr. PAUL 
A. CEANDLER, Boston. 


Various types of recurrent erosion of the cornea 
were described; the literature was reviewed: 
possible etiologic factors were discussed, and 
various forms of treatment were evaluated. 


DISCUSSION 


Dr. Ravpu I. Lioyp, Brooklyn: I venture to 
suggest that in most of the cases reported the 
erosion was postherpetic. I have a number of 
similar cases under observation in which there 
have been recurrences over a period of twelve to 
fifteen years. 

The best treatment is prevention of recur- 
rence by using the moist chamber spectacles or 
the expansion shield, which can be applied and 
removed from the spectacles easily. 

The herpetic patient carries the virus in the 
conjunctival sac, and slight trauma allows it to 
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enter the epithelial layer. Such a patient does 
not recover full sensation of the cornea; and 
when the sensation diminishes, there are lowered 
vitality and recurrence or reinfection. 

In some cases of keratitis sicca, lattice dys- 
trophy and Fuchs’s dystrophy, the lesions are 
sinfilar, but the differential diagnosis should not 
be difficult. 

Dr. Paut A. CHANDLER, Boston: The neuro- 
pathic theory is difficult either to prove or to dis- 
prove. My reason for feeling that a damaged 
endothelium may be a factor is the close analogy 
between recurrent erosion and vesicular o1 
bullous keratitis, which is evidently due to a de- 
fective endothelium. 

In regard to changes in sensitivity which Dr. 
Lloyd mentioned: Some of these corneas are 
hypersensitive, some are normal and some are 
insensitive; and it is hard to draw any conclu- 
sion. It depends on how long the trouble has 
been present and how severe-the bullous kera- 
titis is. In the early stages the pain may be severe, 
but later the nerve endings are destroyed and 
there is less pain. Recurrent attacks of herpes 
are common, but I believe this condition is a 
different disease than ordinary recurrent erosion 
of the cornea. In regard to Dr. Lloyd’s sugges- 
tion of wearing protective spectacles to conserve 
moisture, according to my experience this is the 
wrong thing to do. As I mentioned before, if 
one prevents evaporation of tears and thus lowers 
their osmotic tension, there is more likely to be 
trouble, as witnessed by the occurrence of attacks 
after sleep and after weeping. Dr. Post's case 
in which relief was obtained with use of a thermo- 
phore treatment illustrates another simple meth- 
od of treating the disorder. Patients with the 
microform of this disease usually will not sub- 
mit to radical treatment ; and if given 10 per cent 
boric ointment to use in the eye at night and in- 
structed to observe care in opening the eyes in 
the morning, they will get on with a minimum of 
trouble. 


Mitotic and Wound-Healing Activities of the 
Corneal Epithelium. Dr. Jonas S. FriepEN- 
WALD and Dr. WILHELM BuscHukKeE (by invi- 
tation), Baltimore. 

This paper was published in full in the No- 
vember 1944 issue of the ARCHIVvEs, page 410. 
DISCUSSION 

Dr. F. H. Vernorrr, Boston: This painstak- 
ing and laborious investigation is of great scien- 
tific interest and importance. The essayists have 
not attempted to apply their results to clinical 
problems, but no doubt will do so later. They 
confirmed and utilized the remarkable fact that 
colchicine can stop mitosis in the metaphase with- 
out otherwise interfering with cell divison or 
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checking the entrance of cells into it. They found 
no drug whose effect was simflar. It would seem, 
however, that the effect of cold was somewhat 
similar, since they state that it froze the cells in 
metaphase without abolishing the other phases of 
mitosis. A notable discovery was that cervical 
ganglionectomy reduced the number of cells en- 
tering into mitosis and slowed the mitotic cyele, 
No explanation of these effects was attempted. 

The essayists found that localized damage to 
the corneal epithelium inhibited mitosis in the 
surrounding cells. They also found that exposure 
of the corneal epithelium to ultraviolet. light 
notably inhibited mitosis in the exposed area. 

The essayists found nothing that stimulated 
mitosis. Apparently they did not try the effect of 
heat. I found that heat generated by radiant 
energy stimulated mitosis in the corneal corpus- 
cles and in the capsular epithelium. In one ex- 
periment | focused sunlight on the highly pig- 
mented iris of a rabbit. This caused necrosis of 
the iris in the exposed area and produced in the 
capsular epithelium behind this area the most 
abundant and beautiful mitoses I have ever seen— 
almost every cell was in some stage of mitosis. 
The capsular epithelium is particularly well suited 
for such experimentation because it consists of but 
a single layer and the lens is free from nerves and 
blood vessels. Among the agents tested by the 
essayists, I note the absence of scarlet red (sudan 
IV), commonly believed to be a stimulant to 
epithelial repair. 

The essayists state, in confirmation of other 
investigators, that epithelial defects in the cornea, 
even large ones, are repaired by cell migration 
without multiplication. I should like to ask 
whether they excluded the possibility that ami- 
totic cell division played a part in the healing 
process. I found that it occurred in capsular 
epithelium injured by ultraviolet light. 1 should 
also like to ask whether the essayists determined 
when mitosis began in a repaired area. 

The essayists state that even severe exposure 
to ultraviolet light does not inhibit wound healing. 
I take it that they found that an exposure which 
markedly inhibited mitosis did not interfere with 
the healing of small traumatic defects in the ex- 
posed area. This is certainly a remarkable fact. 
Still more remarkable is their finding that repair 
can be made by epithelium so severely exposed 
that it later sloughs off. Their statement that 
aiter an exposure which causes sloughing of the 
epithelium repair promptly begins at the margin 


of the slough is perhaps of doubtful significance,, 


since the cells making the repair may have re- 
ceived slight, if any, exposure. 

Dr. Jonas S. FRIEDENWALD, Baltimore: Dr. 
Verhoefi’s question as to the possible presence of 
amitotic division is one which we are unable to 
answer. We have seen no cells in our preparations 
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with double nuclei, but our failure to find such 
cells does not rule out the possibility of amitotic 
division. Current trends of thought among biolo- 
gists have raised doubts as to the existence of 
amitotic division as a general phenomenon. In 
many of the instances in which this type of divi- 
sion was formerly thought to have taken place 
only mitotic division has been exhibited. In re- 
gard to the cornea, the question is still open. 


Retrolental Fibroplasia in Premature Infants: 
V. Further Studies on Fibroplastic Over- 
growth of the Persistent Tunica Vasculosa 
Lentis. Dr. I. L. Terry, Boston. 


This paper was published in full in the January 
1945 issue of the ARCHIVES, page 203. 


TRANSACTIONS 


DISCUSSION 


Dr. E. V. L. Brown, Chicago: I have operated 


in 1 case—on each eye, as advised by Dr. Terry. 


It is too early to determine the results. | am ex- 


tremely interested in the subject because for years 
back my associates and I have been taking out 


such eyes, fearing glioma. After seeing the pa- 
ticnt, Drs. Bothman, Kronfeld, Kraus, Stough, 
Fralick and | would each write down separately 
what we thought the diagnosis should be. | do 
not know who was wrong most of the time, but I 


think we were all wrong many times. We have 


mistaken retrolental fibroplasia for glioma in 
many cases. In 4+ or 6 enucleated eyes seen 
between 1935 and 1940 there was really retrolen- 
tal fibroplasia. 


News and Notes 


GENERAL NEWS 


Postgraduate Course in Ophthalmology, 
Washington School of Medicine.—The Depart- 
ment of Ophthalmology, Washington Univer- 
sity School of Medicine, will resume its eight 
month postgraduate course on Oct. 1, 1945. 
The course will be limited in number. For 
further details, address Dr. Lawrence T. Post, 
640 South Kingshighway Boulevard, St. Louis 
10, Mo. 





American Board of Ophthalmology.—The 
examination of the American Board of Ophthal- 
mology, which was to have been held in Chicago 
in October, has been postponed until January 
1946, 

Examinations during 1946 will be held in 
Chicago, January 18 to. 22; in Los Angeles, 
January 28 to February 1; in New York, in 
May or June, and in Chicago, in October. 











Book Reviews 


A Bibliography of Visual Literature 1939-1944. 
Compiled by John F. Fulton, Phebe M. Hoff 
and Henrietta T. Perkins. Prepared for 
the Committee on Aviation Medicine, Divi- 
sion of Medical Sciences, National Research 
Council Acting for the Committee on Medi- 
cal Research, Office of Scientific Research 
and Development, Washington, D. C. Price, 
$3. Pp. 117. Springfield, Ill.: Charles C 
Thomas, Publisher, 1945. 


In present day warfare the demands placed 
on the eyes are greater than ever, with special 
application to the airplane and black-out regula- 
tions. Vision has assumed such widespread 
military importance that the British Air Ministry 
requested assistance in the compilation of a 
classified bibliography covering all literature on 
vision that might have bearing on military opera- 
tions on land, at sea or in the air. “A Bibliog- 
raphy of Aviation Medicine’ was compiled by 
E. C. Hoff and John F. Fulton, in 1942, and its 
“Supplement,” by P. M. Hoff, E. C. Hoff and 
John F. Fulton, in 1944. These compilations 
serve as a pattern for the present volume. In 
addition to the biologic and psychologic aspects, 
special attention has been concentrated on physio- 
logic questions concerned with night vision, color 
vision and perceptual problems. The extensive 
literature on visual examination and testing of 
military personnel is fully covered. In the sec- 
tion on therapy, attention is drawn to the newer 
developments, both surgical and chemothera- 
peutic, and a separate section on trachoma is 
added. 

The book is extremely useful as a guide to 
recent literature, particularly as many of the 
articles abstracted are from other than ophthal- 
mologic journals. Attention, naturally, has been 
concentrated on the biologic aspects of ophthal- 


mology, and the book does not intend to be com- 
plete in all phases of general ophthalmology or 
ocular pathology. It is so well indexed that much 
time will be saved for any one looking up the 
literature on a particular subject. 


F. H. Apter. 


Refraction of the Eye. By Alfred Cowan, M_D. 
Second Edition, thoroughly revised. Price, 
$4.75. Pp. 278, including index, with 172 
engravings and 3 colored plates. Philadel- 
phia: Lea & Febiger, 1945. 


The first edition of Dr. Cowan’s careful work 
on “Refraction of the Eye” was published in 1938 
and was well received. This second edition, al- 
though it contains fewer pages, is really an am- 
plification, since more material has gone into a 
different format. It is not simply a reprint. Every 
page has been carefully reviewed, and numerous 
deletions and additions have been made. Many 
of the engravings have been improved and clari- 
fied. In addition, the chapters have been re- 
arranged to bring relevant and sequential ma- 
terial into closer relationship. 

Any one who undertakes the task of writing a 
book on clinical refraction, particularly if it is to 
be used as a guide for beginners, faces great 
difficulties. All necessary optics can be quickly 
and effectively discussed. But the various meth- 
ods to be used and solutions to be found for par- 
ticular difficulties present a formidable array. 
The evaluation and application of such methods 
and solutions require not only prolonged prac- 
tical experience but great aptitude in expression. 
Dr. Cowan has had the experience and can ex- 
press himself cogently. 

The book can be highly recommended for any 
one practicing, or intending to practice, ophthal- 


mology. LEGRAND H. Harpy. 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION FOR PREVENTION 
OF BLINDNESS 


President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, 
Paris, 6°, France. 

Secretary-General: Prof. M. Van Duyse, Université de 
Gand, Gand, Prov. Ostflandern, Belgium. 

All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Paris, 6°, France. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


President: Prof. Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden. 

Secretary: Dr. Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 


President: Dr. A. F. MacCallan, 17 Horseferry Rd., 
London, England. 


PAN-AMERICAN CONGRESS OF OPHTHALMOLOGY 


President: Dr. Harry S. Gradle, 58 E. Washington St., 
Chicago. 

Executive Secretaries: Dr. Conrad Berens, 35 E. 70th 
St. New York. Dr. M. E. Alvaro, 1511 Rua Con- 
solacao, SA0 Paulo, Brazil. 


FOREIGN 
ALL-INDIA OPHTHALMOLOGICAL SOCIETY 


President: Dr. B. K. Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore. 

Secretary: Dr. G. Zachariah, Flitcham, Marshall's Rd., 
Madras. 


BritisH Mepicat ASsocraTION, SECTION 
ON OPHTHALMOLOGY 


President: Dr. W. Clark Souter, 9 Albyn PI., Aberdeen, 
Scotland. 

Secretary: Dr. 
London, W. 1. 


Frederick Ridley, 12 Wimpole St., 


CHENGTU OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene Chan. 
Secretary: Dr. K. S. Sun. 
Place: Eye, Ear, Nose and Throat Hospital, Chengtu, 
China. 
CHINESE OPHTHALMOLOGY SOCIETY 


President : Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 
Secretary: Dr. F.S. Tsang, 221 Foochow Rd., Shanghai. 


CHINESE OPHTHALMOLOGICAL SOCIETY 
OF PEIPING 

President: Dr. H. T. Pi, 
lege, Peiping. 

Secretary: Dr. C. 
Peiping. 

Place: Peiping Union Medical College, Peiping. Time: 
Last Friday of each month. 


—— 


Peiping Union Medical Col- 


K. Lin, 180 Hsi-Lo-yen Chienmeng, 


* Secretaries of societies are requested to furnish the 
information necessary to make this list complete and 
Lee. . 

Keep it up to date. 





FACULTY OF OPHTHALMOLOGISTS 


President: Brig. Sir Stewart Duke-Elder, 63 Harley 
St., London, W. 1, England. 

Secretary: Mr. Frank W. Law, 45 Lincoln’s 
Fields, London, W. C. 2., England. 


Inn 


GERMAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. I. Imre, Budapest. 

Assistant Secretary: Dr. Stephen de Grész, University 
Eye Hospital, Mariautca 39, Budapest. 

All correspondence should be addressed to the Assistant 
Secretary. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, 
England. 

Secretary: Mr. T. Harrison Butler, 61 Newhall St., 
Birmingham 3, England. 

Place: Birmingham and Midland Eye Hospital. 


NortH OF ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Mr. John Foster, 45 Park Sq., Leeds. 

Secretary: Mr. William M. Muirhead, 70 Upper 
Hanover St., Sheffield. 

Place: Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation. Time: 
October to April. 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 


President: Dr. N. McAlister Gregg, 193 Macquarie St., 
Sydney. 

Secretary: Dr. D. A. Williams, 27 Commonwealth St., 
Sydney. 

Place: Sydney :. 


Time: Oct. 3-6, 1945. 


OPHTHALMOLOGICAL SOCIETY OF EGyptT 


President: Prof. Dr. Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria. 

Secretary : Dr. Mohammed Khalil, 4 Baehler St., Cairo. 

All correspondence should be addressed to the secetary, 
Dr. Mohammed Khalil. 


OPHTHALMOLOGICAL SOCIETY OF SOUTH AFRICA 


President: Dr. A. W. Sichel, National Mutual Bldg., 
Church Square, Cape Town. 

Secretary: Dr. J. K. de Kock, Groote Kerk Bldg., 32 
Parliament St., Cape Town. 


OPHTHALMOLOGICAL SOCIETY OF THE 
Unitep KinGcpom 


President: Mr. Charles B. Goulden, 89 Harley St., 
London. 
Secretary: Mr. 


London, W. 1. 


Frank W. Law, 30 Devonshire PI., 


OPHTHALMOLOGY SOCIETY OF BoMBAY 


President: Dr. D. D. 
Bombay 4, India. 

Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 

Place: H. B. A. Free Ophthalmic Hospital, Parel, 
3ombay 12. Time: First Friday of every month. 


Sathaye, 127 Girgaum Rd., 











OxForD OPHTHALMOLOGICAL CONGRESS 

Master: Mr. P. G. Doyne, 60 Queen Anne St., London, 
W. 1, England. 

Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s 
Hill, Shrewsbury, England. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 
President: Dr. Arieh Feigenbaum, Abyssinian St. 15, 
Jerusalem. 
Secretary: Dr. E. Sinai, Tel Aviv. 


PotisH OPHTHALMOLOGICAL SOCIETY 
President: Dr. W. KapuSscifski, 2 Waly 
Poznan. 


Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


Batorego, 


Roya. Society OF MEDICINE, SECTION OF 
OPHTHALMOLOGY 


President: Col. F. A. Juler, 96 Harley St., London, 
W. 1, England. 

Secretary: Dr. Harold Ridley, 60 Queen Anne St., 
London, W. 1, England. 


SAo Pauto Society oF OPHTHALMOLOGY 


President: Silvio de Almeida Toledo, Bardo de Ilapetin- 
inga St., 88, 5° Andar, Sao Paulo, Brazil. 

Secretary: Dr. Plinio de Toledo Piza, Enfermaria 
Santo Luzia, Santa Casa de Misericordia, Cesario 
Motta, St. 112, Sao Paulo, Brazil. 


ScotTisH OPHTHALMOLOGICAL CLUB 


President: Dr. S. Spence Meighan, 13 Woodside P1., 
Glasgow, C. 3. 

Secretary: Dr. Alexander Garrow, 15 Woodside PI., 
Glasgow, C. 3. 

Place: Edinburgh and Glasgow, in rotation. 


SocrEDAD ARGENTINA DE OFTALMOLOGIA 


Chairman: Dr. Jorge Malbran, Buenos Aires. 


Secretary: Dr. Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires. 


SOcIEDAD OFTALMOLOGIA DEL LITORAL, 
Rosario (ARGENTINA) 
President: Prof. Dr. Carlos Weskamp, Laprida 1159, 
Rosario. 

Secretary: Dr. Arturo 
stitucion, Santa Fé. 
Place: Rosario. Time: Last Saturday of every month, 
April to November. All correspondence should be 

addressed to the President. 


Etchemendigaray, Villa Con- 


SOCIEDADE DE OFTALMOLOGIA DE MINAS GERAIS 


Prof. Hilton Rocha, Rua Rio de 

Jello Horizonte, Minas Geraes, Brazil. 

Secretary: Dr. Ennio Coscarelli, Rua Aimorés 
Bello Horizonte, Minas Geraes, Brazil. 


President : 
2251, 


Janeiro 


1697, 


SOCIEDADE DE OFTALMOLOGIA E OTQRRINOLARINGOLOGIA 


DE R10 GRANDE do SUL 


President: Dr. Luiz Assumpcgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul. 

Secretary: Dr. Fernando Voges Alves, Caixa 


Postal 
928, Porto Alegre, Rio Grande do Sul. 


ARCHIVES OF OPHTHALMOLOGY 


SOcCIEDADE DE OPHTHALMOLOGIA E OTO-RHINO- 
LARYNGOLOGIA DA BAHIA 
President: Dr. Theonilo 
3ahia, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil. 
All correspondence should be addressed to the President. 


Amorim, Barra Avenida, 


SocteTA OFTALMOLOGICA ITALIANA 


President: Prof. Dott. Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome. 
Secretary: Prof. Dott. Epimaco 


Leonardi, 
Gianicolo, 1, Rome. 


Via del 


SocirETE FRANCAISE D’'OPHTALMOLOGIE 


Secretary: Dr. René Onfray, 6 Avenue de la Motte 
Picquet, Paris, 7°. 


SociETY OF SWEDISH OPHTHALMOLOGISTS 


President: Prof. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. Granstrém, Sdédermalmstorg 4, 
III tr., Stockholm, S6. 


Tet Aviv OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. Arieh-Friedman, 96 Allenby St., Tel 
Aviv, Palestine. 

Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, 
Palestine. 


NATIONAL 


AMERICAN MEpDICAL ASSOCIATION, SCIENTIFIC 
ASSEMBLY, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Frederick C. Cordes, 384 Post St., San 
Francisco. 

Secretary: Dr. R. J. Masters, 23 E. Ohio St., Indian- 
apolis. 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OrTo- 
LARYNGOLOGY, SECTION ON OPHTHALMOLOGY 


President: Dr. Gordon B. New, Mayo Clinic, Rochester, 
Minn. 

President-Elect Dr. Alan C. Woods, Johns Hopkins 
Hospital, Baltimore 5. 

Executive Secretary-Treasurer: Dr. William L. Bene- 
dict, 100-Ist Ave. Bldg., Rochester, Minn. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. S. Judd Beach, 704 Congress St., Port- 
land, Maine. 

Secretary-Treasurer: Dr. Walter S. 
Clinton St., Watertown, N. Y. 


Atkinson, 129 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 


Chairman : New 
York. 

Secretary-Treasurer: Major Brittain F. Payne, School 
of Aviation Medicine, Randolph Field, Texas. 

Assistant Secretary-Treasurer: Dr. Hunter 
35 E. 70th St., New York. 


Dr. Conrad Berens, 35 E. 70th St., 


Romaine, 


CANADIAN MEDICAL ASSOCIATION, SECTION ON 
OPHTHALMOLOGY 


President: Dr. Alexander E. MacDonald, 170 St. George 
St., Toronto. 
Secretary-Treasurer: Dr. L. J 


. Sebert, 170 St. George 
St., Toronto. 


| 
| 
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CANADIAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. R. 344 
Halifax, N. S. 


Secretary-Treasurer: Dr. Kenneth B. Johnston, Suite 1, 
1509 Sherbrooke St. W., Montreal. 


Evatt Mathers, Morris St., 


NATIONAL SOCIETY FOR THE PREVENTION OF 
BLINDNESS 


President: Mr. Mason H. Bigelow, 1790 Broadway, 
New York. 

Secretary: Miss Regina E. Schneider, 1790 Broadway, 
New York. 

Executive Director: Mrs. Eleanor Brown Merrill, 1790 


Broadway, New York. 


SECTIONAL 


ACADEMY OF MEDICINE OF NORTHERN NEW JERSEY, 
SECTION ON Eye, Ear Nosk AND THROAT 


President: Dr. N. Zwaifler, 46 Wilbur Ave., Newark. 

Secretary: Dr. William F. Keim Jr., 25 Roseville Ave., 
Newark. 

Place: 91 Lincoln Park South, Newark. Time: 8: 45 
p. m., second Monday of each month, October to May. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President: Dr. Watson Gailey, 1000 N. Main St., 
Bloomington, III. 
Secretary-Treasurer: Dr. William F. Hubble, 861-867 


Citizens Bldg., Decatur, III. 


CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. L. J. Friend, 425 E. Grand Ave., Beloit, 
Wis. 

Secretary: Dr. G. L. McCormick, 626 S. Central Ave., 
Marshfield. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Theodore L. Terry, 140 Marlborough St., 
Boston. 

Secretary-Treasurer: Dr. 
St., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 
Charles St., Boston. Time: 8 p. m., third Tuesday of 
each month from November to April, inclusive. 


Merrill J. King, 264 Beacon 


Paciric Coast Oro-OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. H. O'Rourke, 1612 Tremont PI., 
Denver. 

Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter 
St., San Francisco. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY 
AND OrTo-LARYNGOLOGY 

President: Dr. James H. Mathews, 1317 Marion St., 

Seattle, Wash. 
Secretary-Treasurer: Dr. 

Bldg., Seattle 1. 
Place: Seattle or Tacoma, Wash. Time: Third Tues- 

day of each month except June, July and August. 


3arton E. Peden, 301 Stimson 
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Rock River VALLEY Eye, Ear, Nose AND 
THROAT SOCIETY 

President: Dr. J. 
Freeport, III. 

Secretary-Treasurer: Dr. Harry R. 
State St., Rockford, Il. 

Place: Rockford, Ill., or Janesville or Beloit, Wis. 
Time: Third Tuesday of each month from October 
to April, inclusive. 


Sheldon Clark, 27 E. Stephenson St., 


Warner, 321 W. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. L. D. Gomon, 308 Eddy Bldg., Saginaw, 
Mich. 


Secretary-Treasurer: Dr. Harold H. Heuser, 207 
Davidson Bldg., Bay City, Mich. 
Place: Saginaw or Bay City, Mich. Time: Second 


Tuesday of each month, except July, August and 
September. 


Sioux VALLEY Eye AND Ear ACADEMY 


President: Dr. J. C. Decker, 515 Francis Bldg., Sioux 
City, Iowa. 

Secretary-Treasurer Dr. J. E. Dvorak, 408 Davidson 
Bldg., Sioux City, Iowa. 


SoUTHERN MEDICAL ASSOCIATION, SECTION ON EYE, 
Ear, NoSE AND THROAT 


Chairman: Dr. John H. Burleson, 414 Navarro St., 
San Antonio, Texas. 

Secretary: Dr. J. W. Jervey Jr., 
Greenville, S. C. 


101 Church St., 


SOUTHWESTERN ACADEMY OF EyE, Ear, Nose 
AND THROAT 


President: Dr. H. L. Brehmer, 221 W. Central Ave., 
Albuquerque, N. Mex. 

Secretary: Dr. A. E. Cruthirds, 1011 Professional Bldg., 
Phoenix, Ariz. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. W. M. Dodge, 716 First National Bank 
Bldg., Battle Creek. 

Secretary-Treasurer: Dr. Kenneth Lowe, 25 W. Mich- 
igan Ave., Battle Creek. 

Time: Last Thursday of September, October, Novem- 
ber, March, April and May. 


WESTERN i ENNSYLVANIA EyE, EAR NosE and 
’ 


President: Dr. Ray Parker, 218 Franklin St., Johns- 
town, Pa. 
Secretary-Treasurer: Dr. J. McClure, Tyson, Deposit 


Nat'l Bank Bldg., Dubois. 


STATE 


ARKANSAS STATE MepicaL Society, Eyre, Ear, 
Nose AND THROAT SECTION 
President: Dr. Raymond C. Cook, 701 Main St., Little 
Rock. 
Secretary: Dr. K. W. Cosgrove, Urquhart Bldg., Little 
Rock. 
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CoLorADO OPHTHALMOLOGICAL SOCIETY 

President: Dr. C. A. Ringle, 912-9th Ave., Greeley. 

Secretary: Dr. W. A. Ohmart, 1102 Republic Bldg., 
Denver. 

Place: University Club, Denver. Time: 7:30 p. m., 
third Saturday of each month, October to May, in- 
clusive. 


CoNNEcTICUT STATE MeEpbICAL Society, SECTION ON 
Eyre, Ear, Nosk AND THROAT 
President: Dr. F. L. Phillips, 405 Temple St., New 
Haven. 
Secretary-Treasurer : 
St., Stamford, Conn. 


Dr. W. H. Turnley, 1 Atlantic 


Eye, Ear, Nose AND Turoat CLUB OF GEORGIA 
President: Dr. William O. Martin Jr., Doctors Bldg., 
Atlanta. 
Secretary-Treasurer: Dr. C. K. 
Walton St., Macon. 


McLaughlin, 526 


INDIANA ACADEMY OF OPHTHALMOLOGY AND 
Oro-LARYNGOLOGY 
President: Dr. F. McK. Ruby, Union City. 
Secretary: Dr. Edwin W. Dyar Jr., 23 E. Ohio St., 
Indianapolis. 


Place: French Lick. Time: First Wednesday in April. 


Iowa ACADEMY OF OPHTHALMOLOGY AND 
Oro-LARYNGOLOGY 
President: Dr. J. K. Von Lackum, 117-3d St. S. E., 
Cedar Rapids. 
Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St., 
Des Moines. 


KANSAS STATE MEDICAL Society, SECTION ON Opu- 

THALMOLOGY 
Dr. W. D. 

Secretary: Dr. 
Pittsburg. 


AND OTOLARYNGOLOGY 
President : Pittman, Pratt. 


Louis R. Haas, 902 N. Broadway, 


LLOUISTANA-MIsSISSIPPL OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
President: Dr. 
Orleans. 


Val. H. Fuchs, 200 Carondelet St.. New 


Secretary-Treasurer: Dr. Edley H. 
ington St., Vicksburg, Miss. 


Jones, 1301 Wash- 


Mepicat Soctety oF THE STATE OF PENNSYLVANIA, 
SECTION ON Eve, Ear, Nose And THROAT 
DISEASES 


Chairman: Dr. 
Philadelphia 3. 

Secretary: Dr. William T. 
Philadelphia 7. 


Karl M. Houser, 2035 Delancey St.. 


Hunt Jr., 1205 Spruce St., 
MicHIGAN STATE Mepicat Soctety, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Robert H. 

Ave., Battle Creek. 


Fraser, 25 W. Michigan 


Secretary: Dr. R. G. Laird, 114 Fulton St., Grand 
Rapids. 
MINNESOTA ACADEMY OF OPHTHALMOLOGY AND 


OTOLARYNGOLOGY 
President: Dr. George E. McGeary, 920 Medical Arts 
Bldg., Minneapolis. 
Secretary: Dr. William A 
St. Paul. 
Time: Second Friday of each month from October to 


May. 


Kennedy, 372 St. Peter St., 


OPHTHALMOLOGY 


MonTANA ACADEMY OF OTO-OPHTHALMOLOGY 
President: Dr. William Morrison, 208 N. Broadway, 
sillings. 
Secretary: Dr. Fritz D. Hurd, 309 Medical Arts Bldg,, 
Great Falls. 


NEBRASKA ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
President: Dr. W. Howard 
Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. John Peterson, 1307 N. St. 
Lincoln. 


Morrison, 1500 Medical 


New Jersey State Mepicat Society, SECTION ON 
OPHTHALMOLOGY, OTOLOGY AND 
RHINOLARYNGOLOGY 


Chairman: Dr. George P. Meyer, 410 Haddon Ave., 
Camden. 
Secretary: Dr. 
Camden. 


John P. Brennan, 429 Cooper St., 


New York State Mepicat Society, Eye, Ear, 
Nose AND THROAT SECTION 
Chairman: Dr. Harold J. Joy, 504 State Tower Bldg., 
Syracuse 2. 
Secretary: Dr. Maxwell D. Ryan, 660 Madison Ave., 
New York 21. 


NortH CaroLtina Eyr, Ear, Nose AND 
THROAT SOCIETY 
President: Dr. Hugh C. Wolfe, 102 N. 
Greensboro. 
Secretary: Dr. Vanderbilt F. Couch, 104 W. 4th St. 
Winston-Salem. 


Elm St. 


Dakota ACADEMY OF OPHTHALMOLOGY 
AND O7To-LARYNGOLOGY 
President: Dr. W. L. Diven, City National Bank Bldg. 
Bismarck. 


Nortu 


Secretary-Treasurer: Dr. A. E. 
Dickenson. 


Spear, 20 W. Villard, 


OrEGON ACADEMY OF OPHTHALMOLOGY AND 
Oro-LARY NGOLOGY 
President: Dr. Paul Neely, 1020 S. W. Taylor St. 
Portland. 
Secretary-Treasurer: Dr. 
Taylor St., Portland. 
Good Samaritan Hospital, 
Third Tuesday of each month. 


Lewis Jordon, 1020 S. W. 


Place: Portland. Time: 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Lewis T. Buckman, 83 S. Franklin St., 
Wilkes-Barre. 
Secretary Pro Tem: Dr. 
St., Reading. 


Paul C. Craig, 232 N. 5th 


Time: Last week in April. 


Ruope ISLAND OPHTHALMOLOGICAL AND 
OTOLOGICAL SOCIETY 
\cting President: Dr. N. 
man St., Providence. 


112 Water- 


Darrell Harvey, 

Secretary-Treasurer: Dr. 124 Water- 
man St., Providence. 

Place : 


dence. 


Linley C. Happ, 
Rhode Island Medical Society, Library, Provi- 

Time: second Thursday in 
October, December, February and April. 


8:30 p. m., 
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SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. J. L. Sanders, 222 N. Main St., Green- 
ville. 

Secretary: Dr. J. H. 
Florence. 


Stokes, 125 W. Cheves St., 


ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Wesley Wilkerson, 700 


TENNESSEE 


President: Dr. 
Nashville. 
Secretary-Treasurer: Dr. W. D. Stinson, 124 Physicians 

and Surgeons Bldg., Memphis. 


Church St., 


TEXAS OPHTHALMOLOGICAL AND OT0-LARYNGOLOGICAL 
SOcIETY 
President: Dr. F. H. 
San Antonio. 
Secretary: Dr. M. 
Dallas. 


Rosebrough, 603 Navarro St., 
K. McCullough, 1717 Pacific Ave., 


Utran OPHTHALMOLOGICAL SOCIETY 


President: Dr. R. B. Maw, 699 E. South Temple, Salt 
Lake City. 
Secretary-Treasurer: Dr. Charles Ruggeri Jr., 1120 


3oston Bldg., Salt Lake City. 
Place: University Club, Salt Lake City. 
p. m., third Monday of each month. 


Time: 7:00 


VIRGINIA Society OF OTo-LARYNGOLOGY AND 
OPHTHALMOLOGY e 
President: Dr. Mortimer H. Williams, 301% 
Rd. S. W., Roanoke. 
Secretary-Treasurer: Dr. Meade Edmunds, 34 Franklin 
St., Petersburg. 


Franklin 


West VIRGINIA STATE MepicaAL Association, Eye, 
Ear, Nose AND THROAT SECTION 
President: Dr. 
Fairmont. 
Secretary: Dr. 
Parkersburg. 


George Traugh, 309 Cleveland Ave., 


Welch England, 621% Market St., 


LOCAL 


AKRON ACADEMY OF OPHTHALMOLOGY AND 
OTOLARY NGOLOGY 


President: Dr. E. L. Mather, 39 S. Main St., Akron, 
Ohio. 

Secretary-Treasurer: Dr. V. C. 
Bank Bldg., Akron, Ohio. 


Malloy, 2d National 


Time: First Monday in January, March, May> and 
November. 
ATLANTA Eyr, Ear, Nost AND THROAT SOCIETY 
President: Dr. B. M. Cline, 153 Peachtree St. N. E., 


Atlanta, Ga. 
Acting Secretary: Dr. A. V. 
St. N. E., Atlanta, Ga. 
Place: Grady Hospital. Time: 6:00 p. m., fourth Mon- 
day of each month, from October to May. 


Hallum, 478 Peachtree 


MepicaL SocrEty, SECTION ON 
OPHTHALMOLOGY 


BALTIMORI 


Chairman: Dr. Ernst Bodenheimer, 1212 Eutaw PI., 
Baltimore. 

Secretary: Dr. Thomas R. O’Rourk, 104 W. Madison 
St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral 
St. Time: 8:30 p. m., fourth Thursday of each 


month from October to March. 





BIRMINGHAM Eye, Ear, NosE AND THROAT CLUB 


President: Each member, in alphabetical order. 

Secretary: Dr. Luther E. Wilson, 919 Woodward Bldg., 
Birmingham, Ala. 

Place: Tutwiler Hotel. Time: 6:30 p. m., second 
Tuesday of each month, September to May, inclusive: 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 

President: Dr. Michael J. Buonaguro, 589 Lorimer St., 
Brooklyn. 

Secretary-Treasurer: Dr. Benjamin C. Rosenthal, 140 
New York Ave., Brooklyn 16. 

Place: Kings County Medical Society Bldg., 1313 Bed- 
ford Ave. Time: Third Thursday in February, April, 
May, October and December. 


3UFFALO OPHTHALMOLOGIC CLUB 
President: Dr. William H. Howard, 389 Linwood Ave., 
Buffalo 9. 
Secretary-Treasurer: Dr. 
Linwood Ave., Buffalo 9. 


Time: Second Thursday of each month from October 
to May. 


Sheldon B. Freeman, 196 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President : Each member, in alphabetical order. 

Secretary: Dr. Douglas Chamberlain, 
Bank Bldg., Chattanooga, Tenn. 

Place: Mountain City Club. Time: Second Thursday 
of each month from September to May. 


Chattanooga 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Samuel J. Meyer, 58 E. Washington 
St., Chicago 2. 
Secretary: Dr. W. A. Mann, 30 N. 
Chicago 2. 
Place: Continental Hotel, 505 N. Michigan Ave. 


Time: Third Monday of each month from October 
to May. 


Michigan Ave., 


CINCINNATI GENERAL HospitaAL OPHTHALMOLOGY 


STAFF 
Chairman: Dr. D. T. Vail, 441 Vine St., Cincinnati. 
Secretary: Dr. A. A. Levin, 441 Vine St., Cincinnati. 


Place: Cincinnati General Hospital. Time: 7:45 p. m., 
third Friday of each month except June, July and 
August. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. M. Paul Motto, Rose Bldg., Cleveland. 

Secretary: Dr. H. H. Wygand, Guardian Bldg., Cleve- 
land. 

Time: Second Tuesday in October, December, February 
and April. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION 
ON OPHTHALMOLOGY 


Chairman: Dr. W. SS. Reese, 1901 Walnut St., 
Philadelphia. 
Clerk: Dr. George F. J. Kelly, 37 S. 20th St., 


Philadelphia. 
Time: Third Thursday of every month from October 
to April, inclusive. 
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CoLUMBUS OPHTHALMOLOGICAL AND OTOo- 
LARYNGOLOGICAL SOCIETY 


Chairman: Dr. Erwin W. Troutman, 21 E. State St., 
Columbus, Ohio. 

Secretary-Treasurer: Dr. T. Rees Williams, 380 E. 
Town St., Columbus 15, Ohio. 

Place: University Club. Time: 6:15 p. m., first Mon- 
day of each month, from October to May, inclusive. 


Corpus CuHristr Eye, Ear, Nosk AND 
THROAT SOCIETY 


Chairman: Dr. C. B. Collins, 704 Medical Professional 
Bldg., Corpus Christi, Texas. 

Secretary: Dr. L. W. O. Janssen, 710 Medical Profes- 
sional Bldg., Corpus Christi, Texas. 

Time: 6:30 p. m., 
October to May. 


third Tuesday of each month from 


DALLAS ACADEMY OF OPHTHALMOLOGY AND 
Orto-LARYNGOLOGY 


President: Dr. Ruby K. Daniel, Medical Arts Bldg., 
Dallas 1, Texas. 
Secretary: Dr. Tom Barr, Medical Arts Bldg., Dallas 1, 


Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first 
Tuesday of each month from October to June. The 
November, January and March meetings are devoted 
to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President: Dr. H. C. 
Moines, Iowa. 

Secretary-Treasurer: Dr. Byron M. Merkel, 604 Locust 
St., Des Moines, Iowa. 

Time: 7:45 p. m., third Monday of every month from 
September to May. 


Schmitz, 604 Locust St., Des 


Detroit OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 

Secretary: Dr. Cecil W. Lepard, 1025 David Whitney 
Bldg., Detroit 26. 

Place: Club rooms of Wayne County Medical Society. 

Time: First Wednesday of each month, November to 
April, inclusive. 


Detroir OPHTHALMOLOGICAL SOCIETY 


President: Dr. Raymond S. Goux, 545 David Whitney 
Bldg., Detroit 26. 

Secretary: Dr. Arthur Hale, 1609 Eaton Tower, De- 
troit 26. 

Place: Club rooms of Wayne County Medical Society. 
Time: 6:30 p. m., third Thursday of each month 
from November to April, inclusive. 


EASTERN New York Eye, Ear, Nose AND 
THROAT ASSOCIATION 
President: Appointed at each meeting. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State 
St., Albany. 
Time: Third Wednesday in October, November, March, 
April, May and June 


OPHTHALMOLOGY 


Fort WortH Eye, Ear, Nose And THROAT Society 


President: Dr. 
Worth, Texas. 

Secretary-Treasurer: Dr. R. H. Gough, Medical Arts 
Bldg., Fort Worth, Texas. 

Place: Medical Hall, Medical Arts Bldg. Time: 7: 30 
p. m., first Friday of each month except July and 
August. 


Rex Howard, 602 W. 10th St., Fort 


Houston ACADEMY OF MEDICINE, OPHTHALMOLOGICAL 
AND OtTo0-LARYNGOLOGICAL SECTION 


President: Dr. Lyle J. 1304. Walker Ave. 
Houston, Texas. 

Secretary: Dr. John T. 
Bldg., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical 
Society Rooms. Time: 8 p. m., second Thursday of 
each month from September to June. 


Logue, 


Stough, 803 Medical Arts 


INDIANAPOLIS OPHTHALMOOLGICAL AND Oto- 
LARYNGOLOGICAL SOCIETY 


President: Dr. Myron Harding, 23 E. Ohio St. 
Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St. 
Indianapolis. 


Place: Indianapolis Athletic Club. Time: 6:30 p. m, 


second Thursday of each month from November to 
May. 


Kansas City Society oF OPHTHALMOLOGY AND 
Ovro-LARYNGOLOGY 


President: Dr. Edgar Johnson, 906 Grand Ave., Kansas 
City, Mo. 

Secretary: Dr. W. E. Keith, 1103 Grand Ave., Kansas 
City, Mo. 

Time: Third Thursday of each month from October to 
June. The November, January and March meetings 
are devoted to clinical work. 

Lone Beacu Eye, Ear, Nosk anp 
-THROAT SOCIETY 

Chairman: Dr. Francis Carl Hertzog, 117 E. 
Long Beach, Calif. 

Secretary-Treasurer: Dr. Robert G. Thornburgh, 117 E. 
8th St., Long Beach, Calif. 

Place: Seaside Hospital. Time: Last Wednesday of 
each month from October to May. 


Sth St., 


Los ANGELES SocreETy OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President: Dr. Orrie E. 
Glendale, Calif. 

Secretary-Treasurer: Dr. K. C. Brandenburg, 110 Pine 
Ave., Long Beach 2, Calif. 

Place: Los Angeles County Medical Association Bldg., 
1925 Wilshire Blvd. Time 6:30 p. m., fourth Mon- 
day of each month from September to May, inclusive. 


Ghrist, 210 N. 


LovuisvitLeE Eye AND Ear Society 


President: Dr. 
Louisville, Ky. 

Secretary-Treasurer: Dr. J. W. Fish, 321 W. Broad- 
way, Louisville, Ky. 


Joseph S. Heitger, Heyburn Bldg., 


Place: Brown Hotel. Time second Thurs- 
day of each month from September to May, inclusive. 


6:30 p. m., 


Central Ave., . 
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Lower ANTHRACITE Eye, Ear, NOSE AND 
THROAT SOCIETY 


Chairman: Each member in alphabetical order. 


Secretary: Dr. James J. Monohan, 31 S. Jardin St., 
Shenandoah, Pa. 


MepIcAL SOCIETY OF THE District OF COLUMBIA, 
SECTION OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Chairman: Dr. P. S. Constantinople, 1835 I St. N. W., 
Washington. 

Secretary: Dr. 
Washington. 

Place: 1718 M St. N. W. Time: 8 p. m., third Friday 
of each month from October to April, inclusive. 


Frazier Williams, 1801 I St. N. 


W., 


MeMPHIS SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., 
Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital. Time: 8 p. m., second Tuesday of 
each month from September to May. 

Society 


MILWAUKEE OtTo-OPHTHALMIC 


President: Dr. Ralph T. Rank, 238 W. Wisconsin Ave., 
Milwaukee. 

Secretary-Treasurer: Dr. Frank G. Treskow, 411 E. 
Mason St., Milwaukee 2. 

Place: University Club. Time: 6:30 p. m., fourth 
Tuesday of each month from October to May. 


Society 


Chairman: Dr. H. V. Dutrow, 1040 Fidelity Medical 
Bldg., Dayton, Ohio. 

Secretary-Treasurer: Dr. Maitland D. Place, 981 Rei- 
bold Bldg., Dayton, Ohio. 

Place: Van Cleve Hotel. Time: 6.30 p. m., first Tues- 
day of each month from October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL 


MonTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. Rosenbaum, 1396 Ste. Catherine St. 
W., Montreal, Canada. 

Secretary: Dr. L. Tessier, 1230 St. Joseph Blvd. E., 
Montreal, Canada. 

Time: Second Thursday of October, December, Febru- 
ary and April. 


ACADEMY OF OPHTHALMOLOGY 
OTOLARYNGOLOGY 


NASHVILLE AND 


Chairman: Dr. M. M. Cullom, 700 Church St., Nash- 
ville, Tenn. 


Secretary: Dr. R. E. Sullivan, 432 Doctors Bldg., 
Nashville, Tenn. 
Place: James Robertson Hotel. Time 6:30 p. m., third 


Monday of each month from October to May. 


New Haven OPHTHALMOLOGICAL SOCIETY 


Dr. William H. 
Haven, Conn. 
Dr. Frederick 
Haven, Conn. 


Ryder, 185 Church St., 


President : 
N ew 
Secretary : 


New 


A. Wiess, 255 Bradley - St., 
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New ORLEANS OPHTHALMOLOGICAL AND OTO- 
LARYNGOLOGICAL SOCIETY 


President: Dr. W. B. Clark, 1012 American Bank Bldg., 
New Orleans. 

Secretary: Dr. Mercer G. Lynch, 1018 Maison Blanche 
Bldg., New Orleans. 

Place: Louisiana State University Medical Bldg. 
Time: 8 p. m., second Tuesday of each month from 
October to May. 


New YorK ACADEMY OF MEDICINE, SECTION OF 
OPHTHALMOLOGY 


Chairman: Dr. Thomas H. Johnson, 30 W. 59th St., 
New York. 

Secretary: Dr. Wendell L. Hughes, 131 Fulton Ave., 
Hempstead, N. Y. 

Time: 8 p. m., second Tuesday of each month from 
October to May, inclusive. 

New York Society FOR CLINICAL 

OPHTHALMOLOGY 


President: Dr. Maurice L. Wieselthier, 1322 Union St., 
Brooklyn. 

Secretary:. Dr. Benjamin 
New York 28. 

Place: New York Academy of Medicine, 2 E. 103d St. 
Time: 8 p. m., first Monday of each month from 
October to May, inclusive. 


Esterman, 983 Park Ave., 


OKLAHOMA City ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. James P. 
Oklahoma City. 

Secretary: Dr. Harvey O. Randel, 117 N. Broadway, 
Oklahoma City. 

Place: University Hospital. Time: Second Tuesday of 
each month from September to May. 


Luton, 117 N. Broadway, 


AND CouNnciL BLUFFS OPHTHALMOLOGICAL 
AND OTo-LARYNGOLOGICAL SOCIETY 


OMAHA 


President: Dr. D. D. Stonecypher, Nebraska City, Neb. 

Secretary-Treasurer: Dr. W. Howard Morrison, 1500 
Medical Arts Bldg., Omaha. 

Place: Omaha Club, 20th and Douglas Sts., Omaha. 
Time: 6 p. m. dinner; 7 p. m. program; third Wednes- 
day of each month from October to May. 


OPHTHALMOLOGICAL CLUB 


340 Park Ave., 


PASSAIC-BERGEN 


President: Dr. Thomas 
Paterson, N. J. 

Secretary-Treasurer: Dr. J. 
Ave., Clinton, N. J. 

Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., 
last Friday of every month, except June, July and 
August. 


Santacon, 


Averbach, 435 Clinton 


PHILADELPHIA CouNtTy MeEpbIcAL SOcIETY, 
Eye SEcTION 


President: Dr. Isaac Tassman, 136 S. 16th St., Phila- 
delphia. 

Secretary: Dr. Glen Gregory Gibson, 255 S. 17th St., 
Philadelphia. 

Time: First Thursday of each month from October 
to May. 





ARCHIVES OF 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 





President: Dr. George H. Shuman, 351-5th Ave., Pitts- 


burgh. 
Secretary: Dr. Robert J. Billings, 509 Liberty Ave., 
Pittsburgh. 


Place: Pittsburgh Academy of Medicine Bldg. Time: 
Fourth Monday of each month, except June, July. 
August and September. 

READING THROAT SOCIETY 

President: Dr. Isaac B. High, 326 N. 
Pa. 

Secretary: Dr. Paul C. Craig, 232 N. 5th St., Reading 
Pa. 

Place: Wyomissing Club. Time: 6:30 p. m., third 
Wednesday of each month from September to July. 


Eve, Ear, Nose AND 


5th St., Reading, 


RicHMOND Eyer, Ear, Nose AND THROAT SOCIETY 


President: Dr. Luther C. Brawner, Professional Bldg., 
Richmond, Va. 

Secretary: Dr. Clifford A. 
Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second 
Monday of each month from October to May. 


Folkes, Professional Bldg., 


RocHESTER Eyr, Ear, NOSE AND 
THROAT SOCIETY 


President: Dr. Frank Barber, 75 S. Fitzhugh St., 
Rochester, N. Y. 

Secretary-Treasurer: Dr. Charles T. Sullivan, 277 
Alexander St., Rochester, N. Y. 

St. Louts OpHTHALMIC Society 

President: Dr. Vincent Jones, 634 N. Grand Blvd., 
St. Louis. 

Secretary: Dr. T. E. Sanders, 508 N. Grand Blvd., 


St. Louis 3. 

Place: Oscar Johnson Institute. Time: Fourth Friday 
of each month from October to April, inclusive, 
except December, at 8: 00 p. m. 


SAN ANTONIO OPHTHALMO-OTO-LARYNGOLOGICAL 
SoctetTy 


President: Dr. Belvin Pritchett, 705 E. Houston St., 
San Antonio 5, Texas. 

Secretary-Treasurer: Lt. Col. John L. Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas. 

Place: San Antonio, Brooke General Hospital, Ran- 

dolph Field or San Antonio Aviation Cadet Center. 

Time: 7 p. m., second Tuesday of each month from 


October to May. 


SAN Francisco County MepicaLt Society, 
SECTION ON Eyre, Ear, Nose AND THROAT 
Chairman: Dr. Roy H. Parkinson, 870 Market St., 

San Francisco. 
Secretary: Dr. A. G. Rawlins, 384 Post St., San 


Francisco. 

Place: Society’s Bldg., 2180 Washington St., San Fran- 
cisco. Time: Fourth Tuesday of every month except 
June, July and December. 





OPHTHALMOLOGY 


SHREVEPORT Eye, EAr, NOSE AND « 
THROAT SOCIETY 


President: Dr. David C. Swearingen, Slattery Bldg, 
Shreveport, La. 

Secretary-Treasurer: Dr. Kenneth Jones, Medical Arts 
Bldg., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7: 30 p. m, 
first Monday of every month except July, August 
and September. 


ACADEMY OF OPHTHALMOLOGY 
Oro-LARYNGOLOGY 


SPOKANE AND 


President: Dr. Clarence A. Veasey Sr., 421 W. River- 
side Ave., Spokane, Wash. 

Secretary: Dr. Clarence A. Veasey, 421 
side Ave., Spokane, Wash. 

Place: Spokane Medical Library. Time: 8 p. m., fourth 
Tuesday of each month except June, July and August. 


W.. River- 


SYRACUSE 


Eyr, Ear, NosE AND 
THROAT SOcIETY 
President: Dr. A. H. Rubenstein, 713 E. Genesee St. 


Syracuse, N. Y. 
Secretary-Treasurer: Dr. I. H. 
Genesee St., Syracuse, N. Y. 
Place: University Club. Time: First Tuesday of each 

month except June, July and August. 


Blaisdell, 713 E. 


Ear, NOSE 
Society 


ToL_epo Eye, 
THROAT 


AND 


Chairman: Dr. L. C. Ravin, 316 Michigan St., Toledo 2, 
Ohio. 

Secretary: Dr. W. W. Randolph, 1838 Parkwood Ave., 
Toledo, Ohio. 

Place: Toledo Club. 
July and August. 


Time: Each month except June, 


ACADEMY OF MEDICINE, SECTION OF 


OPHTHALMOLOGY 


Chairman: Dr. W. R. F. Luke, 316 Medical Arts Bldg., 
Toronto, Canada. 

Secretary: Dr. W. T. Gratton, 216 Medical Arts Bldg., 
Toronto, Canada. 

Place: Academy of Medicine, 13 Queens Park. Time: 
First Monday of each month, November to April. 


TORONTO 


WaAsHINGTON, D. C., OPHTHALMOLOGICAL SOCIETY 


President: Dr. Harold M. Downey, 1740 M St. N. W,, 
Washington, D. C. 

Secretary-Treasurer: Dr. Richard W. Wilkinson, 1408 
L St. N. W., Washington, D. C. 

Place: Medical Society of District of Columbia Bldg., 
1718 M St. N. W., Washington, D. C. Time: 7:30 
p. m., first Monday in November, January, March 
and May. 


WILKES-BARRE OPHTHALMOLOGICAL SOCIETY 
Chairman: Each member in turn. 
Secretary: Dr. Samuel T. Buckman, 70 S. Franklin 


St., Wilkes-Barre, Pa. 
Place: Office of chairman. Time: Last Tuesday of 
each month from October to May. 
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